iy

City of Middletown
BUILDING DIVISION
245 DeKoven Drive, Middietown, CT 06457
TEL: {860) 638-4870 FAX: (860} 638-1970

Al information in this handout pertains to 1 and 2 family residential decks. The City of Middletown is

offering this informational handout as representative of typical issues/questions that may arise on a

typical job. The Town assumes no responsibility for any errors, omissions and installer is required to
follow applicable codes. No handout could possibly cover all situations, nor is it intended to.

## Deck permii applications will not be accepted or reviewed until the
information provided includes and maiches the requirements in the
aitoched pocket. Please double check your plans and information
before handing in your applications for review**

t\MPORTANT NOTES:
1. Ifyouplanto install a hot tub, spa, pool, screen room, sunroom or future addition on proposed

deck, this handout does not apply.

2. if proposed deckis in area of electric or gas service, oil fill and vent or other utilities additional
requirements apply and are outside the scope of this handout. Contact Building Department for
additional information as needed.

3. |f any direct vent exhaust is located in area of proposed deck, then additional requirements
apply. Refer to manufacturers installation instructions of equipment for required clearances.

PERMIT APPLICATION: Please submit the following information.
1. Planning & Zoning approval will be required before a permit can be issued.

2. Plans drawn to scale.
a) Show deck size.
h) Size and spacing of floor joists.
¢) Size and type of decking material.
d) Size, type, location and spacing of posts.
e) Size and type of heams.

3. Elevation plan drawn to scale,
a) Show height of structure from grade.
by Size and depth of footings.
¢) Guard and handrail height and spacing (if any).
d) Stairwell rise/run and guard and handrail height (if any).
g} Show any utilities (i.c.: overhead wires).
f) Note attachment detail for ledger and also, include type of flashing to be used on ledger.

THE MUNICIPAL BUILDING I8 WHERLCHAIR ACCESSIBLE



DECK GUIDELINES

All information in this handout pertains to 4 and 2 family residential decks. The City of
Wiiddletown is offering this Informutlonal handout as representative of typical
fssues/questions that may arise on a typlcal job, The Town assumes no responsihility for any
errors, omissions and installer is required o follow applicaple codes. No handout could
possibly cover all situations, not Is It intended to,

[IVIPORTANT NOTES:

1.} Hyouplanto install a hot tub, spa, pool, screen roont, SLIrOGM or future addition on
proposed deck, this handout does not apply.

2.) ifproposed deck is in area of electric or gas service, oil fill and vent or other utilittes
additional requirements apply and are outside the scope of this handout. Contact the
building Department for additional information as needed.

3.) Ifany direct vent exhaust is located in area of proposed deck, then additional
requirements apply. Refer to manufacturers installation instructions of equlpment for
required clearances.

PERMIT APPLICATION: Please submit the following information.
1.} Planting & Zoning approval will be required hefore a permit can be issued

2,) Floor plan drawn ta scale,
a) Show decksize
b) Size and spacing of floor joists.
c) Size andtype of decking material.
d) Size, type, location and spacing of posts.
e} Size and type of heams.

3.} Flevation plan drawn to scale,
a) Show height of structure from grade.
by Size and depth of footings.
¢} Guard and handrail height and spacing {if any).
d) Stairwell risef/run and guard and handrail height {if any}
e} Show any utilities (i.e.: overhead wires).
f) Note attachment detall for ledger and also, include type of flashing to be used
on ledger.

4,) Permit Fee.
$0-$1,000 = $15.26 - Over $1,000 or Fraction Thereof = $14.26 (call with questions)




FLOOR PLAN
1. Proposed deck size.
9. Size and spacing of floor joists.
3. Qize and type of decking material,
4 Size, type, location, and spacing of posis.
5. Size and type of beams. _
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TLEVATION PLAN
.1, Height of sizuctuye from grade.
9. Size and depth of footings. '
1. Guard height and spacing (ifany). -
4, Stairway rise/run and handfail‘height'(if any).
s Clearanes of over-head wires (if applicable).
6. Ledger attachment details and flashing information.
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STRUCTURAL NOTES:

Proper ledger attachiment i crveial fo structural safety of deck, If structure you ate
attaching deck onto has any of the following conditions then deck should be

independently supported:

1. Cantilevered.
9. Brick or other sofl masonty.
3, Supported on piers/posts.

’

If struciure is typical wood frame o1 confinnous foundation without any cantilever then

Jedger attachment spacing noted below can be used.

e
lag screws (inches)

e
On-Center spacing of
)

= |
Yag Size Joist span (Teet
1% Dia, Lag | 0-5 1t 6-7 7-10 &, 11-14 1% 15-18 fi.
327 0., 24" 0.6, 16” 0.c. 127 0.8 8" ..
Bquivalent | Every ofher | Bachjoist | Bachjoist Tachjoist- | Twoin each
spacing - joist space | space space space with jolst space
Joists at 16™ N twao every
0.0, AR other space .

Decks not su‘ppo_rtsci by dwelling need not have fiost protection footings.

o Wood must be pressuve freated o natueally decay resistant.
o Pasigners manst be compatible with wood used. 3ee attached handoit on fastener
requivements. ' N )
o Piets ae reqired to be 427 deep for frost protection. Piers should be minimwm
§” round and depending on size of deck possibly larger. -
o Posts must be of sufficient size to support loads, and positively attached to picrs.
o Beams must-be positively attached to posts with gussets or hardware designed for
this parpose:. ‘ . ’
"o Al} splices In beams mu t be suppotted by posts. MNo mid-gpan splices, Beams
* requited to have inimum 1 %7 beating on wood and 37 on conoreie.
o Joists shail be supported by properly sized hanger, or yninimum 27x2" ledger
.. sirip. ‘
o. Tfdeck is greater than 5 high, depending on size and strietural detatls, diagonal

bracing may be requited at posts.
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DECK JOIST TABLE

JOIST
Southient Pine %6 6" on center  9°5"
Southern Pine 7x8 16" on center 1275

~ Southern Pine 2x10 16” on center 157107
Southern Pine Qa1 16” on center 187107

-

The above spans ate from Southern Pine Joist and Rafter span chart for & 40 pounds per
square foot (psf) live load and & 10 psf dead load with a 360 deflection and a mojsture
content above 19% dus to exposed exferior Jocation. Additional span information
avajlable in Building Depattment during inspector hours of §-9 am. or 1-2 pan. Or go

{o the website for Southesn Pine Council.

Deok Bearm ~ Span Chart

T Maxinuun Beam Span — Residential Decks (40 spflive Yoad-/10psf dead load)
Southern 7 “Tributary Load Width

. Pine (Tributary width is the portion of the joist span. supported by the beam)t
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1. For simpte spaus the trfbutary vidih Ish
he spén from each side of the beam. -
Posts to girder attachient showld be braced to prevent girder from “rolling”. (Figwe 3).
Any searns or splices in the givder mugt be over the posts. (Figure 4),
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DECK GUIDEELIRES

STAIRWAYS

WIDTHL Stairways shall not be less than 36 inches in clear width at all points above the
permitted handrail height and below the required headroon height, Handrails shall not project
imore than 4.5 inches on cither side of the stairway aud the minimum clear width of the stairway
at and below the handrall height, including treads and landings, shall not be less than 31.5 inches
where a handrail is installed on one side and 277 where handrails are provided on both sides.

HEADROOM: The minimum headtoom inall patts of the stairway shall not be less than 6 feet 8
inches measured vettically fiom the sloped plan adjoining fhe tread nosing or from the floor
surface of the landing ot platforin,

RISER HRIGHT: The maximum tiser height shall be 8 14 inclies. The riser shall be measured
vertically between leading edges of adjacent treads.
The greatest riser height within any flight of stairs shall not exceed the smallest by more than.

3/8”.

TREAD DEPTH: The minimum tread depth shail be 9 inches. The tread depth shall be
measured horizontally between the vertical planes of the foremost projection of adjacent treads
and at a right angle to the tread’s leading edge. The proatest tread depth within any flight of
stairs shall not exceed the smailest by more than 3/8 inch. Winder and circular stairway treads
shall have a minimumn tread depth of 9 inches measured as above at a point 12 inches from the
sidos whete the treads are nartowor. Winder freads shall have a minimum tread depth of 6 inches
atany point, The greatest winder tread depth at the [2-inch walk line within any flight of staits
shall not exceed the smallest by more than 3/8 inch, The greatest cireular tread depth at any
walking line within any civcular flight of stairs, measured at a consistent distance from a side of
the stairway, shalt not exceed the smallest by more than 3/8 inch.

MAX, RISt g

Tiead —0 nnun, ¢
cieﬁ%h g T-PH




PILCK GUIDELINES

GUARDS

When guavds are required, porches, balconies or raised flooxr surfaces located more than 30
jnches (762 wm) above the floor ot grade below shall have guards not less than 36 inches (914
mu) in height. Open sides of stairs wiih a total rise of more than 30 inches (762 mmy) above the
floor or grade below shall have guiards not less than 34 inches (864 mmy) in height measured
yeriically from the nosing of the treads, Porches and decks which ate enclosed with insect
sereening shall be provided with guards where the walking surface is located more than 30
incles (762 mm) above the floor ot grade below. R312.2 Guatd opening limitations. Required
guards on open sides of stairways, taised floor areas, baleonies and porches shall have
intermediate rails or ornamental closures which do not allow passage of a sphere 4 inches (102
min) or more in diametet,

Lxceptions:
1. The {riangular openings formed by the riser, tread and bottom rail of a guard at the
open side of a stairway ae permitied to be of such a stzo that a sphere 6 inches (152 mm}
cannot pass throngh.
7. Openings for required guards on the sides of stair treads shall nof allow a spheie 4
378 inches (107 mm) to pass through,

36 MIN
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DECK GUIDELINES

HANDRATILS

HANDRAIL GRIM SIZE: All required handrails shail be of one of the following types or
provide equivalent grasp ability.

Type I Handrails with a ciroular cross section shall have an outside diameter of a least 1

'1/4 inches (32 mu) and not greater than 2 inches (51 mm). If the, handrail is not circular
it shall have a petimeter dimension of at least 4 inches {102 mm) and not greater than 6 ¥4
inches (160 mn1) with a imayimum oross section of a dimension of 2 ¥ inches (57 mn).

Type II; Handrails with a perimster greater than 6 % inches (160 mm) shall provide a
grasp able finger recess area on both sides of the profile. The finger recess shall begin
within a distance of %” inch (19 mim) ineasured vertically from the tallgst portion of the
profile and achieve a depth of at fcast 5/16 inch (8 min) within 7/8 inch (22 mm) below
the widest portion of the profile, This required depth shall continue for at least 3/8” (10
sm) to a leve! that is not less than 1% inches (45 m) below the tallest portion of the
profile. The minimum width of flie handrail above the recess shall be 1% inches (32

]

mm) to a maximum of 2 % inches (70 mm), Edges shall have a minimum radivg of 0,01
inches (0.25 mmy).

CONTINUITY; Handrails for staltways shall be contitous for the full fength of each flight,
from a point directty above the fop siset of the flight to a point directly above the lowest viser of
the flight. Handrail ends shall be returned to a wall or shall terntinate in newel posts or safely
tesminations. Handrails adjacent to a wail shall have a space of not less than 1% inch betweon

the wall _and the handrails.

Txeeptions: 1. Handrails shall be permitted to be juterrupted by a newel post at a level
landing. 2. The use of a volute, turnoud, starting easing or starting newell shall be
pettitted over the lowest tre ad.

{1 - 9" maximum  Minimun 1 15" space

tiot ior
ACCEPTABLE ACCEPTABLE




DECK GUIDELINES

IMIPORTANT INFORMATION REGARDING DECKS AND HARDWARE
Connecticut State Building Code Section R319.3 amends the 2003 International Residential
Code regarding fasteners allowed to he used on pressure preservative and fire retardant wood

as follows:

{Amd) R319.3 Fasteners and weight beating connecting devices used for pressure presetvative
and fire-retardant treated wood shall be of stainless steel, silicon bronze, copper, G185
galvanized steel, or shall be hot-dipped after fabrication.

It Is very important that when you purchase hardware, including lag screws, washers, jbist
hangers, screws and all other fasteners in contact with pressure treated wood, it meet these
standards, or excessive corrosion will result.

In addition aluminum flashing cannot come In contact with preservative treated wood unless
it is painted or coated with material to prevent contact with lumber.

Do not use ofd hardware on new preservative treated jumber either. There is a wealth of
information available oh the internet if you wish to further tesearch this issue.

As an example: If purchasing Simpson hardware for a 2x8 joist hanget thelr deslgnation of LUS
28 would not be acceptable but would have to be stamped with LUS28Z.

The “2” designation shows G185 standard is met and “HDG” designation shows hot dipped
galvanized standard ts met.

Of course you may also use the other materials including stainless steel, copper or silicon
hronze, but this material s typically more expensive. '




DECK GUIDELINES

Southern Pine Span Tables
(The complete hook of tables is available in PDE at www.southernpine.com)

Maximum spans given in fest and inches inside to inside of bearings

1.1
151
17-9
162
18-2
1.1
21-7
9.8
0. 80
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The Seuthern Plne Gouncll dees nof grads or test lumber, and accordingly, dans not assign desfgn values lo Southern Pine
lumber. The design values conlained herefn are basad on lhe 2002 SPIB Standard Srading Rules for Svullrem Pine Lumber,
published by the Southem Pine inspecllon Bureay, and modified as required by the 2001 National Dasiyn Specificalion®
(NDSB) for Wood Consfruction published by the Amerigan Forest & Papes Assoclation (AF&PA}L

The primary purgase of fhis publicalion Is {o provide a convenlent reference for jolst and rafter spans for specific grades of
Southern Blns lumber. The straximum spans provided hereln vere delermined on the saine basls asthose In Span Tables for
Jols!s and Rafters, published by AFAPA, Accordingly, tia Southern Pine Gouncll, 1ts principals andfor members, do nol
yvearrant In any veay ihat the destgn veluas on vihich the span tables for Setlhern [umber contalned harein are based arg
corract, and specifieally disclaim any lability for Injusy or damage resulting from the use of such span tables.

The ¢énditfons under which fumber [s used In consiruction may vary widely, as does the qualily of lumbar and workmeanshig.
Naltherthe Southern Pine Gounell, nor its principals andfnar members have any knowledge of the canstauction methads,
quality of materals and workmanship used on any construclion project; and accordingly, cannot and do nof, wa rrant the
performance of the lumber used In sompleled struclures.




Section R317 Protection of Wood and Wood-
Based Products against Decay

R317.1 Location Required

Protection of wood and wood-based products from decay shall be provided in the following
locations by the use of naturally durable wood or wood that is preservative-treated in
accordance with AWPA U1 for the species, product, preservative and end use. Preservatives
shall be listed in Section 4 of AWPA UL.

1. Wood joists or the hottom of a wood structural floor when closer than 18 inches (457 mm) or
wood girders when closer than 12 inches (305 mm) to the exposed ground in crawl spaces or
unexcavated area located within the periphery of the building foundation.

2. Wood framing members that rest on concrete or masonry exterior foundation walls and are
less than 8 inches {203 mm) from the exposed ground.

3. Sills and sleepers on a concrete or masonry slab that is in direct contact with the ground
unless separated from such slab by an impervious moisture barrier.

4, The ends of wood girders entering exterior masonry or concrete walls having clearances of
less than /2 inch {12.7 mm) on tops, sides and ends.

5. Wood siding, sheathing and wall framing on the exterior of a building having a clearance of
less than 6 inches (152 mm) from the ground or less than 2 inches (51 mm} measured vertically
from concrete steps, porch slabs, patio slabs and similar horizontal surfaces exposed to the

weather.

6. Wood structural members supporting moisture-permeable floors or roofs that are exposed
to the weather, such as concrete or masonry slabs, unless separated from such floors or roofs
by an impervious moisture batrrier.

7. Wood furring strips or other wood framing members attached directly to the interior of
exterior masonry walls or concrete walls below grade éxcept where an approved vapor retarder
is applied between the wall and the furring strips or framing members.

R317.1.1 Field Treatment
Field-cut ends, notches and drilled holes of preservative-treated wood shall be treated in the

field in accordance with AWPA M4.

R317.1.2 Ground Contact
All wood in contact with the ground, embedded in concrete in direct contact with the ground or

embedded in concrete exposed to the weather that supports permanent structures intended
for human occupancy shall be approved pressure- preservative-treated wood suitable for



ground confact use, except that untreated wood used entirely below groundwater levei or
continuously submerged in fresh water shall not be required to be pressure-preservative
treated.

'R317.1.3 Geographical Areas

In geographical areas where experience has demonstrated a specific need, approved naturally
durable or pressure—preservative—treated wood shall be used for those portions of wood
members that form the structural supports of buildings, balconies, porches or similar
permanent building appurtenances when those members are exposed to the weather without
adequate protection from a roof, eave, overhang or other covering that would prevent
moisture or water accumulation on the surface or at joints hetween members. Depending on
local experience, such members may include:

1. Horizontal members such as girders, joists and decking.
2 Vertical members such as posts, poles and columns.

3. Both hotizontal and vertical members.

R317.1.4 Wood Columns
Wood columns shall be approved wood of natural decay resistance or approved pressure-

preservative-treated wood.
Exceptions:

1. Columns exposed to the weather or in basements where supported by concrete piers or
metal pedestals projecting 1 inch (25 mm} above a concrete floor or 6 inches (152 mm) above
exposed earth and the earth is covered by an approved impervious moisture barrier.

2. Columns in enclosed crawl spaces or unexcavated areas located within the periphery of the
building when supported by a concrete pier or metal pedestal at a height more than 8 inches
(203 mm) from exposed earth and the earth is covered by an impervious moisture barrier.

3. Deck posts supported by concrete piers or metal pedestals projecting not less than 1 inch (25
mm) above a concrete floor or 6 inches (152 mm) above exposed earth.

R317.1.5 Exposed Glued-Laminated Timbers !
The portions of glued-laminated timbers that form the structural supports of a building or other ‘
structure and are exposed to weather and not properly protected by a roof, eave or similar :
covering shall be pressure treated with preservative, or he manufactured from naturally
durable or preservative-treated wood.

R317.2 Quality Marls
Lumber and plywood required to he pressure-preservative treated in accordance with Section f
R318.1 shall hear the quality mark of an approved inspection agency that maintains continuing




supervision, testing and inspection over the quality of the produci and thai has
heen approved by an accreditation body that complies with the requirements of the American
Lumber Standard Committee treated wood program.

R317.2.1 Reguired Information
The required quality mark on each piece of pressure-preservative-treated lumber or plywood

shall contain the following information:

1. ldentification of the treating plant.

2. Type of preservative.

3. The minimum preservative retention.

4. End use for which the product was treated.
5. Standard to which the product was treated.
6. Identity of the approved inspection agency.
7. The designation "Dry," if applicable.

Exception: Quality marks on lumber less than 1 inch (25 mm) nominal thickness, or lumber less
than nominal 1 inch by 5 inches {25 mm by 127 mm) or 2 inches by 4 inches (51 mm by 102
mm} or lumber 36 inches {914 mm) or less in length shall be applied by stamping the faces of
exterior pieces or by end labeling not less than 25 percent of the pleces of a bundled unit.

R317.3 Fasteners and Connectors in Contact With Preservative-Treated and Fire-Retardant-

Treated Wood
Fasteners, including nuts and washers, and connectors in contact with preservative-treated

wood and fire-retardant-treated wood shall be in accordance with this section. The coating
weights for zinc-coated fasteners shall be in accordance with ASTM A 153, Stainiess steel driven
fasteners shail be in accordance with the material requirements of ASTM F1667.

R317.3.1 Fasteners for Preservative-Treated Wood

Fasteners, including nuts and washers, for preservative-treated wood shall be of hot-dipped,
zinc-coated galvanized steel, stainless steel, silicon bronze or copper. Coating types and weights
for connectors in contact with preservative-treated wood shall be in accordance with the
connector manufacturer's recommendations. In the absence of manufacturer's
recommendations, a minimum of ASTM A 653 type G185 zinc-coated galvanized steel, or
equivalent, shall be used.

Exceptions:

1. Y/p-inch-diameter (12.7 mm} or greater steel bolts,




2. Fasteners other than nails and timber rivets shall be permitted to be of mechanically
deposited zinc-coated steel with coating weights in accordance with ASTM B 695, Class 55

minimum.

3. Plain carbon steel fasteners in SBX/DOT and zinc borate preservative-treated wood in an
interior, dry environment shall be permitted.

R317.3.2 Fastenings for Wood Foundations
Fastenings, including nuts and washers, for wood foundations shall be as required in AF&PA;

PWE.
R317.3.3 Fasteners for Fire-Retardant-Treated Wood Used in Exterior Applications or Wet or

Damp Locations

Fasteners, including nuts and washers, for fire-retardant-treated wood used in exterior
applications or wet or damp locations shall be of hot-dipped, zinc-coated galvanized steel,
stainless steel, silicon bronze or copper. Fastenérs other than nails and timber rivets shall be
permitted to be of mechanically deposited zinc-coated steel with coating weights in accordance
with ASTM B 695, Class 55 minimum.

R317.3.4 Fasteners for Fire-Retardant-Treated Wood Used in Interior Applications
Fasteners, including nuts and washers, for fire-retardant-treated wood used in interior
locations shall be in accordance with the manufacturer's recommendations. In the absence of
‘the manufacturer's recommendations, Section R317.3.3 shall apply.

R317.4 Plastic Composites
plastic composite exterior deck boards, stair treads, guards and handrails containing wood,
cellulosic or other biodegradable materials shall comply with the requirements of Section

R507.3.




Prescriptive K | W
Deck Construction Guide

Based on the 2015 International Residential Code

existing houge
floof construction
’.I
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post-fo-heam connection
{flush, tight bearing)

footing—~  joist-to-heam- ~post

connection v

Where applicable, provisions and details contained in this document are based on the Infernational Residential
Code (IRC) [pracketed text references applicable sections of the JRC]. Prescriptive construction methods
recommended meet or exceed minimum requirements of the /RC. Provisions that are not found in the [RC are
recommended as good industry practice. Where differences exist betwsen provisions of this document and the IRC,
provisions of the IRC shali apply. This document is not intended to preclude the use of other construction methods
or materials. Al construction and materfals must be approved by the authority having jurisdiction. Every effort has
been made to reflect the language and intent of the /RC. However, no assurance can be given that designs and
“construction made in accordance with this document meet the requirements of any particutar jurisdiction.

Copyright ® 2018 American Wootd Council
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MINIMUM REQUIREMENTS & LIMITATIONS

1. This document applies to single level residential
wood decks that are atfached to the house to resist
lateral forces. [R507.2.4]

9. Overall deck length shall be equal to or less than
overall deck width. See DECK FRAMING PLAN for
definition of deck length and width.

3. Minimum post size is 6x6 nominal and maximuin post
height shall be in accordance with Table 4.

4. Al Tumber shall be identified by the grade mark of,
or certificate of inspection issued by, an approved
lumber grading or inspection bureau or agency
(www.alsc.org). All lumber and glued laminated
timber shall be a naturally durable species (such as
Redwood or Western Cedars where 90 pegcent or
more of the width of each side is heartwood); or be
preservatively treated with an approved process in
accordance with American Wood Protection
Association standards (Table 1) [R317 and R318}.
All Tumber in contact with the ground shall be
approved preservative treated wood suitable for
ground contact. [R317.1.2] All cuts shall be field
freated with an approved preservative (such as
copper naphthenate) [R402.1.2].

5. All nails shall meet the requirements of ASTM ¥
1667. Threaded nails as stated in this document
include helical (spiral) and annular (ring-shank}
nails. Wood screws shall meet the requirements of
ANSI/ASME B18.6.1. Bolts and lag screws shall
meet the requirements of ANSVASME B1 8.2.1.

6. Throughout this document, 49 diameter bolts and
lag screws are specified for vatious connections.
Rdge distance and spacing requirements are based
on ¥ diameter fasteners. If larger (or smailer)
fasteners are specified, edge distance and spacing
shall be adjusted.

7. 'To resist corrosion, the following is required
[R317.31:

10,

u All screws, bolts, washers, nufs, and nails for use
with preservative treated wood shall be hot-dipped
zinc-coated galvanized steel, stainless steel, silicon
bronze, or copper. Hot-dipped galvanized
fasteners shall meet the requirements of ASTA/ A
153, Class D for fasteners 375" diameter and
smaller or Class C for fasteners with diameters
over 3/s". Stainless steel driven fasteners shall be
in accordance with the material requivements of
ASTM F 1667,

Fasteners other than nails and timber rivets shall
be permitted to be of mechanically deposited zine-
coated steel with coating weights in accordance
with ASTM B 695, Class 55, minimum.

n All connectors (joist hangers, cast-in-place post
anchors, ete.) shall be galvanized or shall bs
stainless steel, Flardware to be hot-dipped priox to
fabrication shall meet ASTM 4 653, G-185
coating. Hardware to be hot-dipped galvanized
after fabrication shall meet ASTM 4 123,

Tasteners and connectors exposed fo salt water or
located within 300 feet of a salt water shoreline
shall be stainless steel grade 304 or 316.

u

s Fasteners and connectors shall be of the same
corrosion-resistant material.

a Other coated or non-ferrous fasteners or hardware
shall be approved by the authority having
jurisdiction.

Decks supporting large concentrated loads such as

hot tubs are beyond the scope of this document.

This document does not apply to decks which will
expetience snow loads, snow drift loads, or sliding
snow loads that exceed 40 psf.

Lateral Ioad resistance is limited fo the prescriptive
provisions of R507.2.4 of the JRC. Alternative loads
and detailing shall be gpproved by the authority
having jurisdiction.

Amerlcan Wood Counci!
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11. Flashing shall be corrosion-resistant metal [R703.8] 12. Decks shall not be used or occupied unti] final
of minimum nominal 0.019-inch thickness or inspection and approval i3 obtained.
ap]tJil‘Joved go.n-g}?taihc 11:;ataj,[r1a.lt.1A11111n£119t11.1 51105‘1‘1 13. This document is not intended to preciude the use of
not be use n direct con act With Iutil e reate other construction methods or iatexials not described
with preservatives that conialn copper such as ACQ, herein

Copper Azole, or ACZA.

oy

Tahle 1. Common Species and Use Catéﬁbﬁég
for Decay Resistance.’

Spoces e, | Gontaot
Southern Pine X X

j’?g Douglas Fir-Larch X X

8 | Hem-Fir X X

I R —

¢ |SPE X

E Ponderosa Pine X X

¢ | Red Pine A X

£ | Redwood X X
Western Cedars A

%_m% Redwood X

58 B

2 A | Western Cedars X

1. Use categories listed in Table 1 are based on the American
Wood Protection Association (AWPA) Book of Standards.

2. Above Ground — UC3B; Ground Contact — UC4A,

3, Naturally durable spacies with 90% heartwood in width on
each side need not be treated per minimum reguirements.

DECKING REQUIREMENTS authority having jurisdiction; however, connections
equivalent to those shown for lumber or span rated
decking are assumed.

All decking material shall be composed of dimension
lumber (2" nominal thickness) or span rated decking in

accordance with the American Lumber Standard .

Committee Policy for Evaluation of Recommended JOIST SIZL

Spans for Span Rated Decking Products (November 5, The span of a joist, L, is measured from the face of
2004). Attach decking to each joist with 2-8d threaded support at one end of the joist to the face of support at
nails or 2-#8 screws. Space decking boards the other end of the joist and does not include the length
approximately Y apart. See Figure 11 for decking of the overhangs, Lo. Use Table 2 to determine
connection requirements at the rim joist. Decking allowable joist span, Ly, based on lumber size and joist
placement may range from an angle perpendicular o the spacing,. Joist span, 1., must be less than of equal to
joists fo an angle of 45 degrees to the joists. Bach allowable joist span, Ly. Overhang length is the lesser of
segment of decking must bear on a minimum of 3 joists allowable overhang, Lo, or one fourth the joist span, L/4,
(or 3 supports). : See Figure 1 and Figure 2 for joist span types.

Decking not meeting these requirements may be
cubstituted when the product has been approved by the

American Wood Council



IPRESCRIPTIVERESIDENTIREWOODIDECKCONSTRUCTIONIGUIDE.

‘Table 2. Maximum Joist Spans and C)\,rerhangﬁs.1

Joist Spacing {o.¢.)
12" 18" 24" 12" i6" 24
Species Size Allowable Span? {Ly) Allowable Qverhang? (Lo)
2%6° 9 -1 g - 71 1-0 1 -1 13"
2%8 3 -1 11°-10" g-8" | ©"-10" 2'-0" 24"

Southern Pine %10 oo 140" AT -B | 3-1 3.5  2-10"

iz 18 -07 16 -6" 13-6" | 4-6" 42" 3-4"

@ g6 8-4 6-10" | 0-11"  T-0" -2

DouglasFir- “oyg  12-6 11'-1 ©9-1 | T'-8 1-10" 2'-2
S"S;'l‘fseﬁ?:;';'l‘;; 0 15-8  13.-7" 11 | 2-10"  3-2" 2.9
oxip 18-07 45 -9° 12-10"| 4-4 11" 3.3

Redwood g8 8-10"  ®&-0" &-10' | 0-9° 0-10" 0-11"
Westorn Godars, 238 AT-8' _o-7" g-8 [ T-8 @70 -9
Ponderosa Pines, ox10 14 -11" 13 -0" 40-7" | 2'-§" 2-7 2@
Red Pine® oxlz  A7-5 A5 -1  d2-4" | &-70  3-9n 31"

1. Assumes 40 psf live load, 10 psf dead load, No. 2 grade, and wet sanvice conditions.

2, Assumes 1/380 deflection,

3. Maxlmum aflowable overhang cannot exceed Li4 or % of actual main span. Assumes canlilever
lenglhv180 deflection with 220 1b point load (See Figure 1A and Figure 2}.

4. Incising assumed for Douglas Fie-Larch, Ham-Fir, and Spruce-Pine-Fir. ,

5. Deslgn values based on northern species vith no Inciging assumed.

6. Ledger shall be a minimum of 2x8 nominal. Joists and rim joists to which guard posts are altached shall ea
minimurn of 2x8 nominal.

7. Jolst length prescriptively imited to 180" for fooling design.

Figure 1A. Joist Span — Joists Attached at House and Bearing Over Beam.
existing wall

oplionat overhang joist
ﬂExZ][T%WiIT'x_’H%l[SZ]/ e e |

H]..—— blogking (at overhanging
lrf | joists only)

_________ joist hanger — A
;m ledger board —/
beam (flush

tight bearing)

le—— rim joist

be— post

Lo or L4 /J

T joistspan(lsLy) |
t— Maximum = " SesTable?2

overhang
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Eigure"er. Joist Sfpan — Joists Attachad at House and to Side of Beam, -

existing wall ——
joist

S

=<
,

e {f

joist hanger

N PR

*Note: beam depth must be
equal to or greater than joist
post ——.| depth if joist hangers are used

ledger board —/

joist span {L=L.))
See Table 2

Figure 2. Joist Span - Nonéllédger Deck.

optional overhang

existing wall ——=/

optional cverhang
TGSl S ] S = | 255 l“;:’lézf] =<7

- rim joist [['r] joists only)
I

} jl blocking (at overhanging ~d ;‘[

I' ’E rim joist ——wﬂ

overhang

BEAM SIZE & ASSEMBLY REQUIREMENTS

Deck beam spans shall be in accordance with Table 3
and can extend past the post face up to Lp/4 as shown in
Figure 3. Joists may bear on the beam and extend past
the beam face up to the lesser of Lo or 1./4 as shown in
Figures 1A and 2, or the joists may attach to the side of
the beam with joist hangers as shown in Figure 1B.

beam {flush —-—m \— joist Jm

tight bearing) I
beam {flush
tight bearing) I
e-—— post post |
Lo orki4 || LqorLi4 |
| e maximum —=] | Joistspan (LsLy) 1 1. maximum —s{ 1
See Table 2

overhang

Joists shall not frame in from opposite sides of the same
beam. See JOIST-TO-BEAM CONNECTION details,

Figure 6.
Where multiple 2x members are used, the deck’s beam is

assembled by attaching the members identified in Table
3A in accordance with Figure 4 [Table R602.3(1)1.

American Wood Council




i1 3. Dimension Lurnber Deck Beam Spans (Ls)'

without Overhangs.

Suppbi‘tingﬂa Si'i-ngle Spaﬁ of Joisté with or

Joist Spans (L) Less Than or Equal fo:

Species Size* 6 8 10 12 14 16 18

2-2x6 6.5 5.8  5-1" 4.7 4.3 40" 3-0

2.-2x8 o6 7.4  6-6" 5-11" 6.8 5-1"_ 4-9

2-2x10 oo 8.9 7-9° 7-1" 6-6" &-1" §-9"

 paxi2 A1 104 92" ge4 79 73 69
Southern Pine

3-2x6 i 7.20 6.5 510" 5-5 5-00 4-9

3-2x8 0. 9.3 8.3 7-8° &-11" -5 61

32x10 7.9 A1-0" 9-9° §-9° §-3° 7.8 T-3

3.2x12 150" 13-0" 1.7 1v-e_ g-9n g-1"  &-7

3x6 o 2-2x6 oo 4.5 &-11" 3.7t ¥-3 2-10"  2-6

3x8 or 2-2x8 6.7 B.g  G-1 4-7" _4-3" 3-10" 3-8

Douglas Fir- _3x10 or 2-2x10 g 7.00  @-3 5.8 5-3 4-10"  4-8

';?:;Chszpl'jhec'z 3x12 or 2-2x12 o5 g.2 7.3 6-7"  6-1 5-8 54

PinoFi X8 e 5.3 4.8 4-3" 3-11" -8 3-8

Redwood, 48 g .o 7.0 6-3 5.8 5.3 4-11" 47

Western  4x10 g g §-4 7-5 6-9° 6-3 §-10" 5-5

Cedars, g4 oo 9.8 8.7 T-10"__7-3" -9 6-4
Ponderosa

Pine®, Red _3-2x6 1 5.5 5-9° 5-3" 4-10" 4.6 _4'-3

Pine? 3-2x8 g5  §.3 7-4 -8 6-2° §-9° 58

3-2x10 -9 10-2"  9-1"_ 8.3 7.7 71" 6-8

3-2x12 3-8 11-.10" {0-g" 9-7" 8-10" 8-3 710"

1. Assumes 40 psf live load, 10 psf dead load, 1/360 simple span bea

and wet service conditions.

2. Incising assumex for Douglas Fir-Larch, Hem-Fis, and Spruce-Pine-Fir.

3. Design values based on norihern specles with no Incising assumed.

4, Beam depth must be equal to or greater than Jolst depth if joist hang

American Wood Council
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Table 3B, Glued |aminated Timber Beam Spans (Le} Supporting a Single Span of Jolsis with of
. without Overhangs. o
Joist Spans (L) Less Than or Equal to:
Stress Class® Width® Depth? 6' 8' 10' 12' 14' 18' 18'

9_1 12“ 12]_2“ «I OI_BI! 91_4![ 8!_6" 71'_1 Oll 7I_4II 6I'_1 1"

Balanced or aqpr 4178 15wz 13wt A1E o gaon 92t 88
Unbalanced 20F-1.5E 14" Py I o A 3= A 10100 102
And Higher Grade izt 18-0v 6.8 a0 37 f2er -8 110"
Gedar 5-4/4" g0 4g-0® _ A7-e" _i5-it 149 139" 13-0"

18" 150" Agq® g0 18-0°  16-10 159" 14-10"
PPRYTRRE T G T C AL A Lt & gg 80"
sl A1 Arest skt 498 e A4 fo7 100
%‘;’fﬁ%‘;‘;“gﬁﬁ‘;}]ﬁ 14" 1905 i7-gr 15m0r 145 134 42 -9
Southern Pine i7ie  1go® igor _17-1 18T a5 136 128
5-1/4" ig0®  4got 1g0° 1800 AT 15.40" 141"
16" 1505 180 18-00  18-0" Jegs 18-0° _ 17-0"
mar g e A0 108 g1 9-7"
iz AR 75 15100 148 39 A3 12-8' 120

D?)?}la{;;@gi iii;}t.ﬁir 14" 1 8!_0"5 1 81 _0155 1?|_4u 1 6!_31! 1 5!_5" 14'-—9" 141_211
3 : 1718t 18-0% 1g-0" _ 17-4" 16-3" 155" 14'-9" 142"
Southern Pine -

- 544" 14" 150% 180 _18-0"° 1807 1905 176 189"

16" 18.0% 48-0° 180" 180 180" _18-0" 18-0"

3. Assumes 40 psflive Toad, 10 psf dead load, 17360 simple span beam deflection limit, cantilever fengti180 deflection Timit. Glued laminated
fimber shall be of naturally durable spacles of treated vith an oil-borne of wiater-bomne preservative in accardance vith AWPA U1, See
MINIMUBM REQUIREMENTS & LIMITATIONS. Spans for glued taminated timber beams not treated with ofl-borne preservatives shall be
multiplied by 0.89.

2. Preservative trealed structural composite lumber of equal or greater capacity can be substituted.

3. Beam widths of 3.4/8* or wider can be used for the tabulated 3-1/2" width, and beam widths of 5-1/8" or wider can be used for the tabulated
5-104" width.

4. Beam depth must b equal io or greater than joist depth if Jolst hangers are used (see Figure 6, Option 3).

5, Beam span prescriptively fimited to 180" for footing design. ’

Figure 3. Beam Span.

optional overhang {may
ocour at each end)

Joists ahove

beam splice
{if needed)
at interlar post
locations

beam

. post, typleal

\g/—

Lg/4 max.
overhang

team span {Lg):
Ses Table 3

beam span {Lg): r’ l Lg/d max. h__

Gee Table 3 ™  gverhang
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Figuré 4, BweamAssémbly Details.

10dl thieadad nall or #10 Wood 2 thieaded nails or screws at each énd or
gorew 23" lofig, staggeredin  splicgend; splices shall be located only over
LT =2 [OWS . interior posts (Flgure 3) . ,

N

(f beam Is constriicted with 3-4riembers, 7/
attach each outside member fo the inside
iémbir as'shown here.

DECK FRAMING PLAN The overall deck length shall be equal to or less than the
overall deck width, Stairs and stair landings shall not be
included in determining the overall deck length or width.
See Tigure 5 for an example of a typical deck framing
plan.,

A framing plan shows the width, length, joist and beam
layout; the location of the ledger board, posts, and
footings; and the type, size, and spacing of the ledger
board fasteners.

Figure 5. Typical Deck Framing Pian.

Lumber spacies: ._{see Table 1}
7

miT; L &l 1 Ty i
fa’ L x__ ledger
PN hoard with 4 dia.
a @ haltsflag screwsfanchors
o . 81l £ K @._ "o
© g 21138 = 2 {see Table 5)
- & s S e &
l @ - l ‘3’6 Sla Jad : I L1 Joist hanger: Ibs
2 o, - | . {ses Table 3A)
BRI iy
=S 22 2118 double or triple —r - L trimmer hanger___lbs
z g8 7 ¥ 3|F = 5 {see Table 7)
] (&3 ot
2 2 @ 2|15 4 X ___timmer e
—_— =1 [ir] _ e
3 & fg - g i {see Figure 35) S
5 _i 2 n
§ % />L\ min, L ,%:\ — rim joist
[
] 1 Lh 6x6 post f | stair slringars:
i ! / ! — cut or solid
= o A %\ — /7 ::7 span: ___:-———-u
3 % _§ {see Figure 28)
(o] £ 5 . .
el treads: X
(<) LL____L, i LL’J\_U._____U’JL {see Table 6) N
{ Lgl4 max. beam span (Lg): see Table 3 single, Lyf4 max.
overhang -~ = averhang
doubls, orfriple __x__ ;s T
e —— — - overall deck width: ~ ‘"
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JOIST-TO-BEAM CONNECTION

Bach joist shall be attached to the beam as shown in
Figure 6. Joists may bear on and overhang past the beam
face the lesser of Lo or L/4 when Option 1 or Option2 is
used fo attach the joist to the beam and blocking is
provided between joists at beam bearing. Mechanical
fasteners or hurricane clips used, as shown in Opfion 2,

raust have a minimuin capacity of 100 1bs in both nplift
and lateral load directions, Joists may also attach to the
side of the beam with joist hangers per Option 3. Joists
shall not frame in from opposite gides of the same beam.
Qee JOIST HANGERS for more information. Hangers,
clips, and mechanical fasteners shall be galvanized or
stainless steel (see MINIMUM REQUIREMENTS).

Figure 6. Joist-fo-Beam Detail.

5376d threadad’ oPTION® OPTION 2" OFTION

toe nails wn b nécharnical - : .

'(i‘pn one side, fastener o v fop of beam ar

1 on the other) huvicane clip 'S lediger and joist

SR i) must be af same
elevation

*sge manufacturer's recommendations

for additional requirements

JOIST HANGERS

Joist hangers, as shown in Figure 7, shall have a depth of
at least 60% of ledger ot beam depth. Each hanger shall
have a mipimum vertical capacity in accordance with
Table 3A. The joist hangex shall be selected from an
approved mmanufacturer’s product data based on the
dimensions of the joist or header it is carrying. Joist
hangers and fasteness shall be corrosion resistant (see
MINIMUM REQUIREMENTS).

Use joist hangets with inside flanges when clearances to
the edge of the beam or ledger board dictate. Do not use
clip angles or brackets to support joists.

Table 3A. Joist Hanger Vertical Capacity.

Joist Size Minimum Capacity, Ibs
2x6 400
2x8 500
2x10 600
2x12 700

Figure 7. Typical Joist Hangers.

Joist hanger with inside flanges

American Wood Council
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POST REQUIREMENTS Figure 8B. Alternate Approved Post-to-Bearm
All deck post sizes shall be 6x6 (nominal) or farger, and Post Cap Attachment.

the maximum height shall be in accordance with Table 4 _ o solfdsan ot

and measured from grade or top of foundation, T e 0 nltply e

whichever is highest, to the underside of the beam.
Under prescriptive limits of this document, 8x8 nominal
posts can be substituted anywhere in Table 4 but are
limited to a maximum height of 14°-0", Posts shall be
centered on footings. Cut ends and notches of posts shall
be field treaied with an approved preservative (such as
copper naphthenate) [R402.1.2], The beam shall be L
attached to the post by notching as shown in Figure SA gﬁF =
or by providing an approved post cap to connect the
beam and post as shown in Figure 8B. All 3-ply beams
shall be connected to the post by a post cap. Al through-
bolts shall have washers under the bolt head and nut.
Attachmnent of the beam to the side of the post without , - ST
notching is prohibited (see Figure 9). Figu (li‘e 9. Prohibited Post-to-Beam Atftachment
Condition.

!

Provide diagonal bracing patallel to the beam at each
corner post greater than 2-0" in height as shown in
Figure 10, Diagonal bracing is prohibited on center
posts. Bracing shall be fastened to the post at one end

and the beam at the other with 12" diameter lag screws. ] i
For non-led‘ger decks, (see Figure 21) d1a}gona1 bracing v y P veoughvbolis ) Note: Supportof bears 4.
may be omitted at the beam and posts adjacent to the — " lagscrews,or § fastirers only Iy profibited.
house 7 néils, . Bearing ig required. See
' F_]_g:jure 8A,
Figure 8A. Post-to-Beam Attachment 4 |
Reguirements. '
e -
sthgle 3 or 4" . IOUgh 201 g
icminal, of dotble with washers.
2 nominal beam 22 -
S H -
peam st . — fg, Figure 10. Diagonal Bracing.
bear fully on i
notthed 6x6
636 i, — A\ J[

i
T T A

P O
a 24, lypical {1) 172" diameter:
. L iag screys with
2% 3 washers, typical

Typleal Post A Spilce ! ) ‘ ] l — \

DIAGONAL BRACING PARALLEL TO BEAM
Note: Diagonal Bracing is prohibited ‘oh'tanter posts.
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RIVL JOIST REQUIREMENTS

Attach a continuous rim joist to the ends of joists as
shown in Figure 11. Attach decking to the rim joist as
shown in Figure 11. For more decking attachment
requirements, see DECKING REQUIREMENTS.

Figure 11. Rim Jolst Connection Details.

.sacure decking to top of rim joist with
10d threaded nails or #10 x 3"
Fainimum wood screws @ 8" 0.¢.

folsts =~ '

aftach rim joist to end of each jolst with
(3) 10d threaded nalls or (3) #0x 3"
minimum wood $crews

2 <

rim jolst

FOOTINGS [R403]
See Figuroe 12 and Table 4 for footing size, footing

thickness, and post attachment options and requirements.

All footings shall bear on undisturbed soil at least 12
inches below the undisturbed ground surface or below
{he frost line, whichever is deeper. Contact the authority
having jurisdiction to determine the specified frost line.
Bearing conditions shall be verified in the field by the
building official prior to placement of concrete. Where
the building official determines that in-place sofls with
an allowable bearing capacity of less than 1,500 psfare
likely to be present at the site, the allowable bearing

capacity shall be determined by a sojls investigation.
DECK ¥OOTINGS CLOSER THAN 5-0" TO AN
EXTERIOR HOUSE FOUNDATION WALL MUST
BEAR AT THE SAME ELEVATION AS THE
FOOTING OF THE HOUSE FOUNDATION.

Do not construct footings over septic systems or leach
fields, udility lines, or enclosed meters. Contact Iocal
utilities (call 811) before digging.

Pre-manufactured post anchors shall be galvanized or
stainless steel. See MINIMUM REQUIREMENTS.
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NIEWOODIDECK(GONSTRUCTIONIGUIDE:

Tahle 4. Post Haight for 6x6° and Footing Sizes for all Posis.
Post Heights! Footing Sizes?
11 L]

A = £ s, /)
= | o 6| & gu | 2 7 | &
sl Els. | 4| Se Bl 88 8 | 8
) wn | Le| & = ] 25| 2% 2 2
et s 5 LL ng E = W o &
E 2 | 20| ¢ | EZ| § | sk 2.0 & ‘e
2 '91 0 = U o 14 G g g [ 8 2
m 2 £ g8 9 = =]
[s] "] n 14 w [5) 8
a x i
£10' | 14 14 14 14 14' 18" | 16"x16" 7"

6 | =4 | 14 14! 14' 14 14' 21" 18"x18" g"
18 | 4 14 12 i4' i1 24 | 24"x21" | 10"
0 | 14 14 i4' 14 14 20" 18"x18" 8"
8 | 14| 14 14' 14 14 11 24 | 2121 | 10"
18" | 4 13' 11 i2' 8 27" | 24"x24" | 1"
<10 | 14 14 14' 14' 12' 23" 20"x20" 9"
10' | =14' | 14 13 11 13 8' o270 | 24"x24" | 11"
<18 | 1?2 11 g 1 2 31" | 2727 | 13"
210' | 14 14' 12' 14 10' o5t | 2onx22" | 10"
12 | <44 | 13 12 9 11 B’ 30" | 26m26" | 13"
8 | 17 9' &' g 2 34" | 30"x30" | 18"
10" | 14 13 11 13' 8 27" 24"x24" | 11"
14" | 4| 17 10' 7 10° 2 320 | 29"x29" | 14"
<18’ g g' 2! g' NP 37" 33"x33" | 16"
10" | 13 12' 10 12' g 20" | 26"x26" | 12"
16' | 14" | 10 g 5 g 2 35" | 3{4"31" | 15"
218’ 7 5' 2 7' NP 40" | 35'x35" | 18"
10 | 12 11 g 11 2 310 | 27"x27" | 13"
18" | 214" g g 2! g NP 37" 33"%33" | 16"
18 5 2 22 | @ NP 42¢ 37'x37" L 19"
1. Assurmes 40 psflive load, 10 psf dead load, Le/4 and Lu/4 overhangs, No 2. grade and wel service
2. %31{3;:;0;33%,500 ps soil bearing capacily and 150 pef concrete. Value may be multiplied by 0.9 for
corner posts.
3. Incieing assumed for Douglas Fir-Larch, Ham-Fir, and Spruce-Pine-Fir.
4. Assumes 2,500 psi compressive strength of concrete. Coordinate foofing thickness with post bage and
anchor requirements.
5. 8x8 nominal posis may he substiluted anywhere in Table4 fo a maximum height of 14"
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?iéuré ’12.'1"‘ypi-c'a'l Footing bp‘rti'onrs.

Cut ands of posts
pdsts most bs Ast;_alvi i_J? ﬂeid treated
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LEDGER ATTACHMENT REQUIREMENTS
[RS07Y

GENERAL: Attach the ledger board, which shall be
equal to or greater than the deck joist depth but less than
or equal to the house band or vim joist depth, to the
house in accordance with Figures 14 and 15, The ledger
shall be a minimum nominal 2x8. When attachments are
made to the house band joist, the band joist shall be
capable of supporting the new deck. If this cannot be
verified or conditions at the house differ from the details
herein, then either a non-ledger deck or full plan
subsmission is required. See NON-LEDGER DECKS.

SIDING AND FLASHING: House siding or the
exterior finish system must be removed prior to
installation of the ledger board. 4 pproved corrosion
resistant flashing is required at any ledger board
conneciion to a wall of wood framed construction (see
MINIMUM REQUIREMENTS). See Figure 14 for
continuous fashing with drip edge. The threshold shall
be catefully flashed and caulked to prevent water
intrusion due to splash from the deck or melting snow
and ice.

MANUFACTURED WOOD E-JOIST: The tern “I-
Joist” denotes manufactured wood “I* joists (see Figure

13A). Many new homes constructed with wood I-joists
include 1" or thicker laminated veneer tumber (LVLas
band joists (or rim joists) that can support the attachment
of a deck (see Figure 14). However, some older homes
might be constructed with band boards that are too thin
(less than 1"} to support a deck. In such cases, a non-
ledger deck or a full plan submission is required.

MANUFACTURED WOOD TRUSS: A metal plate
connected wood truss (MPCWT) is an engineered,
prefabricated structural comp onent designed for each
specific application. MPCWT’s used in residential floors
are often installed with a 2x4 lumber “ribbon” at the
onds of the trusses (see Figure 13B) to tie the ends of the
trusses together. The ribbon board, by itself, is not
intended to suppott the deck ledger and deck. Installing
vesidential decks when the floor system for the house
uses MPCWT requires a standard detail provided by the
truss designer, a non-ledger deck, or a full plan
submission. Refer to the Technical Note — Attachment of
Residential Deck Ledger to Metal Plate Connected
Wood Truss Floor Systen for special blocking details
and attachment requirements (www.sbeindustry.com).
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Figure 138. Metal Plate Connected {MPC) Wood '
Floor Trusses with a 2x4 Lumber “Ribbon” at
the Ends of the Trusses.

2x4 RIBBON BOARD - notintended for
geck attachment ..

« TRUSSES

! o _
s ——FOUNDATION WALL

N
]

Figure 14, General Attachiment of Ledger Board to Band Joist or Rim Joist.

) ) 1\ remove siding at ledger
exterior sheathing = prior to Installation
existing stud wall —— &= ~ threshold carefutly flashed and

caulked to prevent water inirusion

existing 2x band Jolst ledger and joist ﬂysh on top '

or 4" minimum RN co?lm;ous ﬂa?{npg{

EWP rim joist : extending past jois
! [ hanger

2" min. | dack joist
P 1508 min. i =
9" max I 1/2" diameter |
" + — 1/2" diameter lag
2x floor jolst, ? 2 mlm. SCIeWS OF
waoed I-oist, ; = through-bolts with
or MPCWT o ., . washers
b, joist hanger
exisling ) ’ - 2% ledger board; must be areater

wall i than or equal to the depth of the
deck joist and no greater than the
depth of the house band or rim joist

Figure 15. Attachment of Ledger Board to Foundation Wall (Coincrg“c’e'or Solid Maébhriy)'.'

embéd anchors per rantifdcturér
~facopimandalions
to fesist corrasion dnd decay,

/ this afea should hé caulked

- ek jdist
exisling congrete —ps| RA”’
of $ofid magonry* - #
wall =

——4/2" diameter

“Note: Blacks fillsd approved expansion,
withi grout or @poxy, or adhesivo
cancrele at L arichiors with washers
anchor locations — Jolst hanger

for new conslruction = 2x ledger-board; must be greater

than or equal to the size of the joist
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PROHIBITED LEDGER ATTACHMENTS Figure 18. No Attachment o House Overhang
Attachments to exterior veneers (brick, masonty, stone), with Ledger.

hollow masonty, and to cantilevered floor overbangs of
bay windows ate prohibited (see Figures 17 and 18). In
such cases, the non-ledger deck is required (See NON-

LEDGFER DECKS). .

?i—gure 17.No Attachmen%{d or Throdéhﬁ -
Exterior Veneers (Brick, Masonty, Stone).

“enictor J
masonny g
chimneyy

LEDGER BOARD FASTENERS jumber band joist (1-%" actual) or LVL 1im joist bearing
' ) . on a sill plate or wall plate shall be constructed with 2"
Only those fastencrs noted below are pesmnitted. LEAD lag screws or bolts with washers per Table 5 and Figure

ANCHORS ARE PROHIBITED. 19 (see MINTMUM REQUIREMENTS).

Deck ledger connection to band joist or rim joist. The
connection betweena deck ledgerand a 92-inch nominal

Tabhle 5. Fastener Spacing for a Southern Pine, Douglas Fir-L.arch, or Hem-Fir Deck L.edger of Band or
Rim Joist and a 2-inch Nominal Solid-Sawn spruce-Pine-Fir Band Joist or LVL Rim Joist 34553

(Deck Live Load = 40 psf, Deck Dead Load = 10 psf)
Joist Span

Rim Joist 60" | 61" 16'-1"
or and to fo
Band Joist less 80" 180"
Connectlon Details On-Genter Spacing of Fasteners
4" diameter lag serew! with 1:11 lsk\{_bL :223,, 12?1, 112,, ﬁ.. 12.. 19 o g..
e maimum sheathing | 4y Lumbor | 80" | 28 1 18 | 2% 1 | 4t | dor
e e | | e
o oimum sheathing | 4 Lumber | 36" | 36" | 84" | 2% ogr | 21 | 19"
14" diameter bolt with
15\‘132" maximum sheathing and | 1-%" Lumber 36" 36" 29" 24" 21" 18" 16"
1" stacked washers®’

~The tip of the lag screw <hall fulty extend beyond The nside face of the band or rim joist.

. The maximum gap between the face of the ledger board and faco of the wall sheathing shail be 14"

Tedgers shall be fiastied or caulked to provent water from contacting the house band joist (see Figures 14 and 15).

Lag screws and bolts shall be staggered per Figure 19,

Deck ledgers shall be iinimum 2x8 pressure-preservativemtreated No.2 grade lumber, o ather approved inaterials as estublished by standard

engineering practice.

. When solid-sawn pressure—preservaiive-trcated deck ledgers ate attached to engineered wood products (minimum 1" thick wood structural panel
band joistor structural composite Iomber including laminated veneer lumber), the ledger aitachment shall be designed in accordanee with
accepted engineering practice. Tabulated values based on 300 Ibs and 350 Ibs for 1" and [-1/g" LVL rim joist, respectively.

9. Wood structural panel sheathing, gypsuil hoard sheathing, or foam sheathing shall be permitted betweeil {he band or rim joist and Tedger, Stacked
\washers are permitted in combination with wood structural panel sheathing, but are not permitted in combination with gypsum board or foam
sheathing. The maximum distance between the face of the ledger board and the face of the band joist shall be 1,

g. Fastener spacing also applies to Southern Pine, Douglas Fic-Larch, and Hem-Fir band or rim joists.

pEwR

[=
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Placement of lag serews ox bolts in deck ledgexs
The lag serews or bolts shall be placed as shown in
Figure 19. The lag screws or belts shall be staggered
from the top to the bottom along the horizontal run of

the deck ledger (see Figure 19). Proper installation of lag
serews or bolts shall be verified by the authority having
jurisdiction.

ngure 19 Ledrger Board Faéiener isrpacing 7é'nd Cleéranceé.

stagger fasteners

in 2 rows Sea Figure 14 for rim

joist fastener spacing

See Table 5 N‘kg
- i ——
] 1
© © @1

_——pﬂ:lﬂ——- T
2° min. ﬁ L lag screwr, through-bolt, or

anchor with washer

Through-Bolts
Through-bolts shall have a diameter of 14", Pilot holes

for through-bolis shall be V/s" to */i¢" in diameter.
Through-bolts require washes at the boll head and nut.

Expansion and Adhesive Anchors

Use approved expansion or adhesive anchors when
attaching a ledger board to a concreie or solid masoniy
wall as shown in Figure 15. Expansion and adhesive
anchor bolis shall have a diameter of %", Minimum
spacing and embedment length shall be per the

L 5.5 min. for 2x8
6.5" min. for 2x10
I 7.5" min, for 2x12

*Distance can be reduced to 4.5"
if lag screws are used or bolt
spacing Is reduced to that of

lag screws to attach 2x8

ledgers to 2x8 band Jolsts (1/2°
stacked washers not permitted)

314" min.

manufacturer’s recommendations. All anchors must have
washers.

Lag Serews
Lag screws shall have a diameter of 1t (see MINIMUM

REQUIREMENTS), Lag screws may be used only when
the field conditions conform to those shown in Figure
14. See Figure 20 for lag screw length and shank
requirements. All lag screws shall be installed with
washers.

Figure 20. L.ag Screw Reguirements.

1A shank

. length must 8ktend through .;._l .

i SGrews must e Yot
dipped galvaiiized or
{stalnjess stecl only.

serev must penelrate
-beyond band board

| ]

{ng {hfeads)

Lag screw installation requirements: Each lag screw
shall have pilot holes drilled as follows: 1) Drill a %"
diameter hole in the ledger board, 2) Drill a 516"
diameter hole into the band board of the house. DO NOT
DRILL A %" DIAMETER HOLE INTO THE BAND
JOIST.

The threaded portion of the [ag screw shall be inserted
into the pilot hole by turning, DO NOT DRIVELAG

existing baind hoard

a ralaimum of 12"

—Er

SCREWS WITH A HAMMER. Use soap or & wood-
compatible lubricant as required to facilitate tightening.
Rach lag screw shall be thoroughly tightened (snug but
not over-tightened to avoid wood damage).
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NON-LEDGER DECKS - FOR RESISTING
VERTICAL LOADS

Non-ledger decks use the house for resisting lateral loads
but do not utilize the exterior wall of the house to
support veriical loads (see Figure 21). Rather thatt

supporting the deck on & ledger, an additional beam with -

posts is provided at ov within the Jesser of Lo or L/4 of
the house. THE ASSOCIATED DECK POST

FOOTINGS SHALL BE PLACED AT THE SAME
ELEVATION AS THE HOUSE FOOTING IF
LOCATED CLOSER THAN 5'-0" TO A HOUSHE
WALL (see Figure 2 and Figure 12). For houses with
hasements, a cylindrical footing (caisson) is
recommended to minimize required excavation at the
basement wall. Beam size is determined by Table 3.
Non-ledger decks shall be attached to the house per
Table 5 and Figures 22 or 23 for lateral loads.

Figure 21. NonnLedQer Deck - For Resisting Verticalil'.oads'.m

blocking belween
overbanging Jafsts
at beain bearing

insfali diagonals

< deck foolings must be at
same elevation as
oxlsiing house feoting
if located closer than

per Figure 10 , 50" to house wall
‘Mote: Tensidn device not shovn.
Sea provision for deck lateral forces.
DECK LATERAL LOADS For non-ledger decks, blocking or framing angles can be

Attachment to House: Decks shall be positively
anchored to the primary structure [R507.1]. The lateral
connection required shall be permitted to be in
accordance with Figure 22 or 23 for ledger and non-
ledger decks. Hold-down tension devices shall be
provided in pot less than two locations within two feet of
the edge of the deck, and shall have an allowable stress
design capacity of not less than 1,500 1b [R507.2.4].

The wall must be sheathed with mininyun 35" wood
structural panel sheathing. Use lag screws ot through-
bolts when fastening to a band joist; use expansion
anchors ot epoxy anchors when fastening to concrete or
masonry. DO NOT ATTACH TO BRICK VENEERS.
VERIFY THIS CONDITION IN THE FIELD PRIOR
TO UTILIZING THIS METHOD. Fastenets shall
penetrate beyond the house band board and be installed
per Table 5.

used in lieu of joist hangers and shall be provided on
each side of each joist. Blocking shall be instaited with
5.10d threaded nails into the rim joist or the framing
angle shall have a lateral capacity of 600 1b. Flashing
over the rim joist is requited and must be instafled in
accordance wiih the flashing provisions in the LEDGER
ATTACHMENT REQUIREMENTS.
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ioor Joiété Parallelll {o Deck Joists. -

i-'e 22 Lateral L.oad Device w'ith F

Figu
floor sheathing naling at fasteners per Table 5
6" maximuin on centes to hold-down or simitar
tension device

Joist with hold down

m $ g kI m

j [—threaded vad, may be

sloped up to 1:12 A
away from the house deck joist
o S
) - for non-ledger
Jolst hanger decks
{for non-ledger decks,
slacking or framing angle)
35 i, ——
attach to Hoist fasteners per Table 5
wi a minimum
o (19) ko o e
deck joist

[ .- v y, L I +‘+++ l“
threaded rgd, may be

sloped up to 1:12
away from the house \

minimum 2x6 x 36"
altached to jolstweb wi
(16) 10d nalls andclinch  [olst
) ) st L AL peam & post
Joist hanger for non-ledger

{for non-ladger decks, i
placking or framing angle) decks

Fiéure 3. Lateral L.oad Device with Flootr Joists Perpeﬁdicular to Deck Joists.
threaded rot, may be

sloped up to 1112
6 ft. min. B away from the house
extent of blocking
hy,
atlach blocking to deck w! fasteners por Table
10d nails at 4" 0-c. staggered hold-down or gimilar
tenslon device
1|
deck joist
\
migtmum 1 3" thick floor jolst
Hlocking. Blocks must {1-joist o .,
P Joist henger

fill bay and fitsnugly salid jolst) {for non-ledger deck, ?z.a:;f_ Ig?fgter decks

blocking, or framing angle}
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GUARD REQUIREMENTS construction when a roved by the authori having
CONSUUC pp M
All decks greater than 30" above grade are required fo jurisdiction.
have a guard [R312.1] - one example is shown in Figure
4. Other methods and materials may be used for guard
Figure 24. Example Guard Detail. _
2x2 batuster, typical )
ax4 post, fyploal l«——ﬁ‘ 2" maximum spacin (2?:‘)6#%1-2'5{;4 g??rg rai{l:c:;;;%tt?gi)t %%él Lilﬁrg %%%it;}q?
- ong serev 1§ real alid
DO NOT NOTCH — g [ with 0.14%“ nomi%al diameter
I

36"
minfmum

gxn

T A

2¥4 top and boitorn;
attach to guard post with
(2)8d threaded nalls or

b

noH g HOHE WD 7L (2)#8 wood screws 22-
! — long on inside face

@ j
o —— minimum nominal 2x8
2 Yim or outslde Joist

attach balusters at top and hotlom

(2yif2" dlameter .
hrough-bolts ope ';2‘3;32"3{;’;?“"“ it (18 wood serab o (2)50
and washers dlaneter sphere post-frame threaded nails with

0.135° nominal diameter

Figure 25. Guard posts for required guards that run

~ perpendicular to the deck joists shall be attached to the
vim joist in accordance with Figure 26. Only hold-down
anchor models meeting these minimum requitements
shall be used, Hold-down anchors shall have a minimum
allowable tension load of 1,800 pounds for a 36"
maximum guard height and be installed in accordance
with the manufacturer’s instructions.

GUARD POST ATTACHMENTS FOR REQUIRED
GUARDS

Deck guard posts for required guards shallbea
minimum 4x4 (nominal) with an adjusted bending
design value not less than 1,100 psi. Joists and rim joists
to which guard posts are attached shall be a minimum of
2x8 (nominal).

required guards which run parallel to the
be attached fo the outside joist per

Guard posts for
deck joists shall

Figure 25. Guard Post to Outside-Joist Example.

L see FIGURE 24 for guard tguard posts caf be ingtalled 88,
- —— E et GOMPONENE attachment siqun‘in_t‘jig_ugq 26 {between folsts)
gouggg%;-‘%;gg boe | |1 requirements. if blocking is installed as shown below
b A ] thin 401 Af pa H
o iho outsidesjolst :: within 127 of pdch.side of the post
E\ atfifst Interior bay, provide 5% blocking-at guard posts
guard post —1 | with hold-dawn ainéhor.s';fatta’c';h blodking with 10d
! {hreaded nalls top and bottsi, eath side L
(2)1f2" dia. throligh- i oltsitiefolst— |
bolt and washers- | : i 28 (om.) \
- :' - ‘Alferriate aitachiment of holdedown] | ags L
20N L o feier 1 anchors to framing members ‘ ‘::?—%-%W ety
2:472" i, dind 5" imax, | ( possible per manufactirer's 37
i * instructions. J_ A

2tpin, L2

guard post

oniside-jolst SECTION PLAN VIEW

i, 2%8 {nom.}
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R

riz—i—gure 28. Guiard Post to Rim Joist Example.

Alternate attachment of hold-down
anchors to framing members
are possible per manufacturer's

instructions.
see FIGURE 24 for guard = hold-down anchor—
component altachment H -
requirements ! joists " v
: . $ —guard post
guard post — == 1 align guard
i post at joist
rim joist i locations < 3
mmin. 2x8 {nom.) ! "
hold-down anchor Ej o L e—rim Joist
joist T rim joist el min. 2x8 {nom.)
min. 2x8 (nom.)
minimum (2)1/2" —4 12" min. hold-down anchor
diameter through- — 2-1/2" min. and 5" max.
bolts and washers 7T 2" min.
at joist location hetween joists
SECTION PLAN VIEWS
STAIR REQUIREMENTS

Siaits, stair stringers, and stair guards shall meet the
requirements shown in Figuge 27 through Figure 34 and
- Table 6 except where amended by the local jurisdiction.
All stringers shall be a minimum of 2x12, Stair stringers
shail not span more than the dimensions shown in Figure
8. If the stringer span exceeds these dimensions, then a
4x4 post may be provided to support the stringer and
shorten its span length. The 4x4 post shall be notched
and bolted to the stringer with (2) 2" diameter through-
bolts with washers per Figure 8A. The post shall be
centered on a 12" diameter or 10" square, 6" thick
footing. The footing shall be constructed as shown in
Figure 34 and attached to the post as shown in Figure 12.
An intermediate landing may also be provided to shorten
the stringer span (see provisions below). If the fotal
vertical height of a staitway exceeds 12'-0", then an
intermediate landing shall be yequired. All intermediate
stair landings must be designed and constructed as a
non-ledger deck using the details in this document.
Stairs shall be a minimum of 36" in width as shown in
Figure 33 [R31L.7]. If only cut stringers are used, a
minimum of three are required. For stairs greater than
16" in width, a combination of cut and solid stringets
can be used, but shall be placed at a maximum spacing
of 18" on center (see Figure 29). The width of each
janding shall not be less than the width of the stairway
served. Bvery rectangular landing shall have a mipimum
dimension of 36" measured in the divection of travel and
110 less than the width of the staivway served [R311.71.

Figure 27. Tread and Riser Detail.

-fiser may be open, bt

shall not atjow the
passage of a 4" diameter
sphere
40" minfnium
{read width !

7-3/4" maximum
riser; height shall
not deviate from
one another by
more than 3/8"

fsers: 1% materal, minimune

treads; ses Figure 29 and Tahle 6

3/4 . §-1/4" nosing; nosing
shall nof devlate from ane
another by mor@ than 3/8"
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Figure 28, Stair Stringer Requireméhﬁs.

ek span = 6:00
CUT STRINGER

o oi—

Lo emmm

{ PO |

........

max. span = 13+3°
SOLID STRINGER

Figure 30. Stair Guard Reguirements.

__6M0" aximum
hahween posls

stair guaid is requiréd for
stafis with a lotal rise of
30" or more; see GUARD
REQUIREMENTS for
pnore Information

stalf guard height!.—

Afiachment per troad ateath siinger ot ldgef: o
2y or'6i4 treads - (2)8d ihreaded riafls of (2B screws 22-172" long
3y treads - (2)i6d threadad nails or (2)#8 Sgralrs =3.4/2" lonig

sldnger

lrenifs: 24_ 0r.5/4 board

W gerion 1 max 1
& i :

g / 2xh ledgets, each éido, full depih of
; £ figdd; attach with {4)10d threaded
stingers ‘nafls'or (4)}{8 wood screws 23" long

$OLID STRINGER

CUT STRINGER

Figure 31. Stair Stringer Attachment Detail.

34" min. measured
from nosing of step

=

P @

Openings for required guards on fhe-
sides of stair treads shall not allow

not permit the passage
&f a§" diameter sphere.

a sphere 4-3/8" to pass through.

Trianglar opening shali—

g jolst or-
ouitside joist

sioped joist hanger,
inimum vertical
capacity of 625 Ibs; .

see JOIST HANGERS
for more requiresments

ATTACHMENT WITH HANGERS

“Table 6, Minimum Tread Size for Cut and Solid
Stringers.!

, Cut Solid
Species Stringer Stringer
Southern Pine 2x4 or 5/4 2x8
Douglas Fir Larch,

Ham-Fir, SPF2 x4 or54  2x8or3d

Redwaod, Wastern Cedars,

Ponderosa Pine,® Red Pine® owdor B4 2x10or 3x4

1. Assumes 3001b concentrated load, L7288 deflection limig, No. 2
stress grade, and wet service conditlons.

2. Inclsing assumed for Douglas Fir-Larch, Hem-Flr, and Spruce-
Plne-Fir.

3. Design values based on northern species with no incising
assumed.
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STAIR HANDRAIL REQUIREMENTS

All stairs with 4 or more risers shall have a handrail on
at least one side (see Figure 324) [R311.7.8]. The
handrail height measured vertically from the sloped
plane adjoining the tread nosing shall be not less than 34
tnches and not more than 38 inches (see Figure 30}
[R311.7.8.1]. Handrails shall be graspable and shall be
composed of decay-resistant and/or corrosion resistant
material. Handrails shall be Type I, Type II, or provide
equivalent graspability (ses Figure 32B). Type I shall
have a perimeter dimension of at least 4" and not greater
than 6-%". Type 1L rails with a perimeter greater than
6-4" shall provide a graspable finger recess area on both
sides of the profile [R311.7.8.3]. All shapes shall have a
smooth surface with no sharp corners. Handrails shall
run continuously from a poini directly over the lowest
riser to a point directly over the higbest riser and shall
return to the guard at each end (see Figure 33). Handrails
may be interrupted by guard posts at a turn in the stair
[R311.7.8.2].

'Fm;ure 32A. Handrail Méunﬁng Examples.

Easten handrals per manufaglupes recommerddatons

. 15 min 3+
. 3 min.

kY
LVL - L \_2,( Ebocldng
15 iy, = Ly ﬁm“'”‘i"“"“
I 34738 o TiosTin
of stalis, lypical
wall —— .
. - corrggion-resiian
L“‘—‘Q“a“.’ hopidial hardwvaie
post ) 3 18 bardv
LOUYTED TO GUARD MOUHTED O WALL

‘Figure 32B. Handrail Grip Size.

A2

ot

mascimax

13" smiin;

min.

. RECESSED

[R311.7.7.3 Type ll]
Perimeter: >83"

NONCIRCULAR  CIRGULAR
[R311.7.7.3Type )
Perimeter: 4° —.65"

STAIR FOOTING REQUIREMENTS [R403]

Where the stairway meets grade, attach the stiingers to
the stair guard posts as shown in Figure 34. Posts shall
bear on footings. All footings shall bear on solid ground
and shall be placed at least 12 inches below the
undisturbed ground surface or below the frost line,
whichever is deeper (see Figure 34). Stringers shall beat
on a 2x4 bearing block attached to the post as shown.
Stringers shall not bear on new or existing concrete pads
or patios that are not founded below this depth, When
guards are not required (see GUARD :
REQUIREMENTS), posts may terminate below the
bottom tread elevation. Bolis are only required ifa guard
post is required.

STAIR LIGHTING REQUIREMENTS [R303.7]

Stairways shall have a light source located at the fop
landing such that all stairs aud landings are jlluminated.
The light switch shall be operated from inside the house.
However, motion detected or timed switches are
acceptable,

Figure 33. Miscellaneous Stair Requirements.'

handrail hieight:

3438 Fom”

. nosing of step"

. 2D
e handrallf-{?%j
, - handrall shall
— | ralurh ak each
end

136" min. stair widlh

Figure 34. Stair Footing Detail.

cut post at boliom tread—  (2)i4" diamefer theough-bolts
elavation’wHen na staj r;l with washefs péquired only

guard is requived If guard Is requifed; otherivise
P use () ##8 wood screws 23-4°
:L { long o {2) 16d threaded nails
P AV Attach 244 bigaiiny block using
stale ~ | "IN 9] _L~(8)#8 wood screws 23-41oig
sdinger N2y or (8)16d threaded nalls
I el
4xA—v I, % E
£t i . =
pos g

B
L };l inimum QV_
facan d
10"%10° square or { frost depth

12* dia. footing
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FRAMING AT CHIMNEY OR BAY WINDOW

All members at a chimmey or bay window shall be
framed in accordance with Figure 35. Headers may spant
4 maximum of 6-0", When a chimuey or bay window is
wider than 6'-0, one or MOrc 6x6 posts may be added to
reduce header spaps to less than 6'-0", In such cases, the
post footing must meet the requirements in the
FOOTINGS section. Headers shall be located no mozre
than 3'-0" from the end of the trimmer joist.

Triple trimmer joists ate required on each side of the
header if joist spacing is 12" or 16" o.¢. o1 if the trimmer
joist span exceeds 8-6"; otherwise, double trimmer joists
are permitted. Trimmer joists may beat on the beam and
extend past the beam centerline up to the lesser of Lo or
‘L/4 as shown in Figures 1A and 2, or the trimmer joist
may attach to the side of the beain with joist hangers as

shown in Figure 1B. Joist hangers shall each have a
minimum vertical capacity in accordance with Table 7.
Bolts, sCrews, or lag screws used o attach the hanger to
the ledger shall fully extend through the ledger info the
9.inch nominal fumber band joist (1-4%" actual) or LVL
rim joist. Otherwise a non-ledger deck is required.

Table 7. Trimmer Joist Hanger Vertical Capaci{i.__

Joist Size Minimum Capagity, Ibs
2%6 870
2x8 1165
2x10 1420
2x12 1575

Figure 35, Detaii for Framing Around a Chin'mey”or B

ay Window.

.a = 30" maximum
l—e-——«w #-0" maximum

N 7 :
chininey ot / |

baywinch_ 7 ’

friple trhpmer double joist

jolst each side” hanger, ypical

*Tmmer jolst may be double iTjolsts are spaced

54" o.c.or If trimmer tength is g.6" or less”
PLAN VIEW

fiiple joilst
hanger,; typical
"‘l {Table7)

doublé header

decking may

. oxtend 6" maximum

T

or ba =) F & l=-Bolis, screws, of lag
window ] ‘ 35 screws stiall fully

exténd into band
Joist or rim board
()" diameter through-bolt
or lag screws af ledger®
5ee Figure 19 for fastensr spacing,
&dge, and end distances

SECTION
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Appendix B to
Prescriptive Residential
Wood Deek construction Guide
DCA 6

This Appendix to DCA 6 — Prescriptive Residential
Wood Deck Construction Guide has been requested by
builders, building officials, and others, to provide an
alternative to the assumptions of Table 4 Post Height for
6x6 and Footings Sizes for all Posts. DCA 6 is written to
bo as simple and easy to USe as possible; however, this
means that conservative assumptions often have to be
made. This is especially true for Table 4, which assumes
full cantilevers on both the joist and the beam. If full
cantilevers are not present, the load will be less than
assumed in Table 4, and the footing size will often
decrease and allowable post height will often increase.
This Appendix is an aid to calculating the loads on posts
and footings based on the actual deck configuration.

Tributary Area

Since uniform loading is prescripﬁvely set for DCA4 6,
only the area the post or footing is supporting peeds to
e determined. This is called the tributary area and is
shown in Figure Bl ‘Tributary area of a center of corner
post can be found from Figure Bl or by using the
foliowing formulas:

1
ACente:Post = (5 J‘L + Jo)(BL) Eq B-1

A CornerPost

L3, 13006 B B B2

Where: .
A is tributary area ()
3, is length of joist i}
Jo is lengfh of joist overhang (ft)
By is the length of the beam span (ft)
Bo is the length of the beam overhang (1)
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Joist Length, Jr

The joist length is defined differently for this appendix
than the main provisions of DCA 6. The joist tength is
not the design span of thie joist, but is from the ledger
face to either the center point of the beam, if there is an
overhang, or fo the outside face of the yimboard if there
is not an overhang. See Figare B2,

Joist Overhang Length, Jo

The lenggh of the joist ovethang is measure from the
outside edge of the deck to the centerline of the beam.
See Figure B2, 1 no overhang exists, Ze10 is entered info
equation B-1 or B-2 for Jo.

Figure B2, J oist Length and Qverbang
existing wall ——

jolst

virn joist
joist hanger
tedger board —

_.———- post

e Jgy ._r——--h‘.,q,._—n——f——*—*‘}l_._.___—_——*‘—
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Beam Span Length, By,

The beam span is measuted from either centerling of
post to centerline of post, if there are overhangs, or o
the outside edges of the deck, if there are no overhangs.
For posts or footings being considered with two unequal,
adjacent beam spans, the greater span shall be used. See

Figure B3,

Beam Overhang Length, Bo

The length of the beam overhang is measured from the
outside edge of the deck to the centerline of the nearest
post. See Figure B3. If a center post or footing is being
considered or no overhang exists, zero is entered into the
equation B-1 or B-2 for Bo.

Figure B3. Beam Span and Overhang Length

foist:
A

X o
\
\-—beam
post
J——— ]
By I By i B : By —|

Post and Footings Size
As an alternative to Table 4 of DCA 6, the post height
and fooling size may be in accordance with Table B1

through B3,

American Wood Council
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Table B1. Post Heighis Based"® on Tributary Area for Corner Posis.

6x6 Post Height (ft.) 4x4 Post Height (ft.)
8 2. | .8 ELl 2 ). g g
<~ & |y |¥8| 3 |®0 | o ke RO T |56
22 | e 8B || £ | Be| 5 |g8|Ee| 2 |
A |ETE 7 de) |8t " a
10 14 14 14 14 14 9 7 7 11 8
20 i4 14 14 14 14 8 4 5 7 5
30 14 14 14 14 14 5 3 4 §] 4
40 14 14 14 14 14 4 3 3 5 3
50 14 14 14 i4 14 4 2 3 4 3
80 14 14 14 14 14 3 2 2 4 2
70 14 i4 14 14 i3 3 2 2 3 2
80 14 14 13 14 12 2 2 2 3 2
90 14 14 12 14 10 2 2 2 2 2
100 14 14 i1 i3 g 2 2 2 2 2
110 14 13 10 12 7 2 2 2 2 2
120 13 12 10 |- 12 6] 2 2 2 2 2
130 13 11 ] 11 4 2 2 P 2 2
140 12 11 8 10 2 2 2 2 2 2
150 11 10 7 10 2 2 2 2 2 2
160 i1 9 6 9 2 2 2 2 2 2
170 10 9 b 9 NP 2 2 2 2 2
180 10 g 3 9 NP 2 2 2 2 2
190 10 7 2 8 NP 2 2 2 2 2
200 8 7 2 8 NP 2 2 2 2 2
210 8 6 2 7 NP 2 2 2 2 2
220 7 5 2z 7 NP 2 2 2 2 2
230 §] 4 2 7 NP 2 2 2 2 2
240 6 2 2 6 NP 2 2 NP 2 2
250 5 2 2 6 NP 2 2 NP NP NP

1. Assumes No 2. Stress grade and wet service conditions.

2. Incising assumed for Douglas fir-larch, hem-fir, and spruce-pine-fir.

3. Some post heights for 4x4 post sizes show a greater load carrying capacity than B6x6
post sizes since different ASTM Standards are used to develop design values for visually
graded dimension lumber vs, visually graded timbers.

American Wood Council



Table B2. Post Heights Based’® on Tributary Area for Cenier Posts.

6x6 Post Helght {ft.)

4x4 Post Height {it.)

¥ o @ N
| 2 e 8] g |EE| 8 s o8] 5 |56
<5 o | = @ o o Loy (@ s 0
=5 | 5 |85 keS| £ (8| 5 | 88|t 2 |88
Sg | £ |285|55| § |s5&8| € |95|6s5) § | 8
2 3 |8 |8 " |E3| 3 |8 |T8| " |53
= @ = g | @ = & o
10 4 | 14 | 14 | 14 | 14 | 14 | 14 | 14 | 14 | 14
20 4 | 14 | 14 | 14 | 14 | 14 | 14 | 14 | 14 | 14
30 14 | 14 | 14 | 14 | 14 | 14 | 14 | 13 | 13 _| 14
40 4 | 14 | 14 | 14 | 14 | 13 | 14 | 41 | 11 | 12
50 4 | 14 | 14 | 14 | 14 | 11 | 12 | 0 | 10 | 10
60 4 | 14 | 14 | 14 | 14 | 10 | 41 | 10 | 9 | 10
70 4 [ 14 | 14 | 14 | 14 | 9 | 10 | 9 8 9
80 4 | 14 | 14 | 14 | 14 | 9 9 8 7 8
90 14 [ 14 | 14 | 14 | 14 | 8 9 7 7 7
100 | 4 | 14 | 14 | 14 | 14 | 8 8 7 7 | 7
110 | 14 | 4 | 14 | 14 | 14 | 7 8 6 6 6
20 | 14 | 14 | 14 | 14 | 14 | 7 7 6 6 6
130 | 14 | 14 | 14 | 14 | 18 | & 7 5 6 | 6
140 | 14 | 14 | 13 | 14 | 11 | & 7 5 5 5
150 | 14 | 14 | 13 | 14 | 10 | 6 6 5 5 5
60 | 14 | 14 | 12 | 13 | 8 6 6 5 5 5
70 | 14 | 14 | 11 | 13 | 6 5 6 4 | 4 5
180 | 14 | 14 | 11 | 12 | NP | 5 6 4 4 4
190 | 13 | 13 | 11 | 12 [ NP | & 5 4 4 4
200 | 13 | 13 | 40 | 11 | NP | 4 5 3 4 4
210 | 12 | 12 | 8 | 11 | NP | 4 5 3 3 3
220 | 12 | i1 | 8 | 10 | NP | 4 5 2 3 3
230 | 11 | 11 | 7 | 10 | NP | 4 4 2 3 2
240 | 10 | 10 | 6 | 10 | NP | 3 4 | Ne | 2 2
250 | 10 | 10 { 5 | 9 | NP | 3 42 [ NP | 1 | NP

1. Assumes No 2. Stress grade and wet service conditions.

2. Incising assumed for Douglas fir-larch, hem-fir, and spruce-pine-fir.
3. Some post heights for 4x4 post sizes show a greater load carrying capacity than 6x8

post sizes since different ASTM Standards are used to develop design vallies for visually
graded dimension lumber vs. visually graded timbers.

4, Tributary area shall be multiplied by 1.25 at center posts with beams not spliced

{continuous).
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Table B3. Footing Sizes' Based on Tributary Area for Various Soil Capacities.

Soil Bearing Capacity
1500 psf 2000 psf 2500 psf 3000 psf
S50l | 0 ~— 1 o=t 0 = 15<=| 0 el =R I =
<o |8y (8.l2y(8s 828|852 B |2 |5
gg el | eS8 |2 | 8= Sc|lollesS|8gigg| g™ 8 £
S21Ee|s |23|sE|g (w3568 (2|58 |"2
= Al S |20 | g E |20 (g |20 | 3 =
10 8 7 6 7 7 6 7 B 6 6 5 6
20 | 12 | 10 6 10 9 B 9 8 6 8 7 8
30 14 13 8 12 11 §] 11 10 8 10 8 4]
40 i6 15 6 14 13 6 13 11 6 12 10 6
50 | 18 | 16 7 16 | 14 6 14 | 13 6 13 | 12 6
60 | 20 | 18 8 17 | 15 6 16 | 14 6 14 | 13 6
70 | 22 | 19 9 19 | 17 7 7 | 15 8 16 | 14 6
80 | 23 | 21 9 20 | 18 8 18 | 16 7 16 | 15 6
o0 | 25 | 22 | 10 | 21 19 8 19 | 17 7 17 | 15 6
i00 | 26 | 23 | 11 | 23 | 20 9 20 | 18 3 18 | 16 7
110 | 28 | 25 | 12 | 24 | 21 10 | 21 19 8 19 | 17 7
120 | 29 | 28 | 12 | 25 | 22 | 10 | 22 | 19 9 20 | 18 8
130 | 30 | 27 | 13 | 26 [ 23 | 11 | 23 | 20 9 21 18 8
@0 | 31 | 28 | 13 | 27 | 24 | 11 | 24 | 21 10 | 22 | 19 )
50 33 | 20 | 14 | 28 | 26 | 12 | 25 | 22 | 10 [ 22 | 20 9
160 1 34 | 30 | 15 | 29 | 25 | 12 | 26 | 23 | 10 | 23 | 20 9
170 | 35 | 3t 5 | 20 | 26 | 13 | 26 | 23 | 11 | 24 | 21 10
T80 36 | 32 | 16 | 30 | 27 | 13 | 27 | 24 | 11 [ 24 | 22 | 10
o0 | 57 | 33 | 16 | a1 | 28 | 13 | 28 | 256 | 12 | 26 22 | 10
200 38 |34 | A7 | 32 | 20 | 14 | 28 | 25 | 12 | 26 | 23 | 11
0 | 33 | 3 | 17 | 33 | 20 | 14 | 20 | 26 | 12 | 26 | 23 |
520 | 40 ] 35 | 18 | 34 | a0 | 16 | 30 | 26 [ 13 | 27 | 24 | 11
230 | 41 36 | 18 | 35 | 31 15 | 31 27 | 13 | 28 | 25 | 12
540 | 42 | 37 | 19 | 35 | 31 | 15 | 31 28 | 13 | 28 | 25 | 12
550 | 43 | 38 | 19 | 36 | 32 | 16 | 82 | 28 | 14 | 29 | 26 | 12

1. Assumes 40 psf live load, 10 psf dead load, 150 pef ¢
of concrete. Coordinate footing thickness with post ba
2. Tributary area shall be multiplied by 1.25 at center pos

American Wood Council

oncrete and 2,500 psi compressive strength
se and anchor requirements.
ts with beams not spliced (continuotis).




Commentary e
Preseriptive Residential
Wood Deck Construction Guide
DCA 6

Foreword

This Commentary to DCA 6 - Prescriplive Residential
Wood Deck Construction Guide has been requested by
builders, building officials, and othexs, to provide
background information and example calculations for
various sections and tables of DC4 6.

The DCA 6 Commentary follows the same organization
as DCA 6. Discussion of a particular provision in DCA 6
is found in the DCA 6 Commentary by locating the same
section or subsection found in DCA 6. Not every section
of DCA 6 has a corresponding commentary seciion. The
DCA 6 Commentary provides background information
intended to give the reader an understanding of the data
and/ot experience upon which the provision is based.
One or more examples of the calculation procedures
used to produce several of the tables are given fo
iflustrate the scope of conditions coveted by the table.

The provisions of DCA 6 come primarity from the
Tnternational Code Council’s (ICC) International
Residential Code (IRC). In developing the DCA 6
Commentary, data available from laboratory tests and
experience with structures jn-service was analyzed and
evaluated for the purpose of providing a consistent
explanation. Itis intended that this document be used in
conjunction with compeient design, accurate fabrication,
and adequate supervision of construction. Therefore, the
Ametican Wood Council (AWC) does not assume any
responsibility for errors or omissions in the DCA 6
Commentary, nor for designs or plans prepared from it.

nquiries, comuments, and suggestions from readers of
this document are invited.

American Wood Council
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Background

In August 2006, AWC, then part of the American Forest
& Paper Association, formed an ad-hoc task group to
address prescriptive provisions for residential wood deck
construction. Representatives of the wood products
industry, home builders, connector manufacturers,
building officials, and truss industry were represented on

the task group.

The task group was assigned to review existing
information to determine if there was something on
which to build. One resource reviewed was a document
developed by the Fairfax County, Vitginia Department
of Public Works and Environmental Services titled
Typical Deck Details. With Fairfax County’s permission,
this became the basis for DC4 6.

Since Fairfax County’s Typical Deck Details was
developed for a specific geograpbic location, DCA 6 was
expanded to apply ona national basis (e.g. addition of
western lumber species). The first version of- DCA 6 was
posted to the AWC websiie in October 2007.

At the end of 2013 and into 2014, the task group was
formed again to update DCA 6 to be it compliance with
the 2012 IRC. DCA6-12 was posted on the AWC
website in June 2014, DCAG was updated based on the
2015 IRC and was posted in April 2018.

Copyright © 2018 American Wood Council



Basis

As stated in the boxed text on the cover of DCA 6,
provisions and details are based on the International
Code Council’s Tuternational Residential Code.’Y he
original version of DCA 6 was based o the 2006 IRC.
The current version of DC4 6 is based on the 2015 IRC.

Alternative Methods and Materials

A key point for users s the statement: “This document is
not intended to preclude the use of alternative methods
and materials.” Fuether, IRC R104.11 states: “An
alternative material, design or method of construction
shall be approved where the building official finds that
the proposed design is satisfactory and complies with the

MINIMUM REQ‘[HREMENTS and LIMITATIONS

1. This document applies o single level residential wood
decks only. Multiple level decks will likely have stairs
that create additional concentrated loads that are not
considered in the joist and beam span tables for DCA 6.
Non-residential decks or balconies typically require
design by 2 licensed professional. All decks prescribed
in DCA 6 use the primary structure to resist lateral foroes
per Section R507.2.4 of the IRC.

2. This ratio is limited to 1:1, similar to open-front
structures defined in Special Design Provisions for Wind
and Seismic (SDPWS). Decks covered it this document
are assumed to be diaphragms that cantilever from the
house and are {imited to a deck length-to—width ratio of
1:1. Larger aspect ratios may be permitted where
caleulations show that larger diaphragt deflections can
he tolerated. See Deck Framing Plan.

3. DCA 6 provides 6x6 nominal posts as the primary
preseriptive solution with the alternative to substitute
8x8 posts. In some instances, this commentary provides
a 434 nominal post alternative. See comunentary

vegarding Table 4,

4. Table 1 doesnot provide an exhaustive list of
preservative treatments for ground contact lumber. The
American Wood Protection Association (AWPA)
promulgates voluntary wood preservation standards.
AWPA Standards are developed by iis technical
committees under an ANSI accredited consensus-based
Process. Note also that many preservative treatments
undergo scrutiny through a code evaluation process such
as that promulgated by ICC’s Evaluation Services.
Typically, the result is an Evaluation Service Report
(BSR) for the pro duct.

5. Smooth shank nails ave prone to “backing out” of
wood due to moisture cycling. Deformed-shank nails

intent of the provisions of this code, and that the
material, mefhod or work offered is, for the purpose
intended, at least the equivalent of that prescribed in this
code.” While AWC develops desigh tools and guidelines,
for wood construction, it is recognized that decks are
puilt with materials other than wood. Many of these-
imaterials undergo scrutiny through & code evaluation
process such as that promulgated by ICC’s Evaluation
Services. Typically, the cesult is an Evaluation Service
Report (BSR) for the product. The puilding official is
usually the authority having jurisdiction and makes the
final decision regarding all construction metho ds and
materials.

inchnde helical (spiral) and annular (ring-shank) nails as
defined in ASTM F 547, Including the common terms
“gpiral” and “ring-shank” is important to ensure
availability from fumbet yards. Reference design values
for post-frame ying shank nails in accordance with ASTM
F1667 ave provided in the 2015 National Design
Spec{ﬁcaﬁon® (ND;S@) for Wood Construction.

6. NDS Chapter 11 contains spacitg, end, and edge
distance requirements for various fastencts, including
bolts and lag screws.

7. When subjected {0 standardized faboratory tests that
accelerate the COT0Sion Process, metal connectors and
fasteners exposed {0 the chemicals used in certain

preservative treatments exhibit high rates of corrosion.
Users should sigorousty apply recommendations of the

chemical manufacturers and the ireating industty — o

. use corrosion resistant fasteners and connectors oF Zine

coated (gatvanized) fasteners and connectors with
corrosion protection at least equivalent to that of hot-dip
galvanized pro ducts. Additional information is available
from vatious SOUFCES including:
httg:."/awc.org[fags/general.fwhere—can—i—ﬁnd-
in'formation—about—corrosion—of—fastenets

FEMA TB8-90, Technical Bulletin 8, Corrosion
Protectioi of Metal Connectors i Coaslal Areas,
recommends that ctainless sieel fasteness be used in
areas exposed to salt water.

8. Concentrated loads, such as those created by hot tubs,
stairs, and planters, are beyond the scope of DCA 6.

9. Structural members and connections shown in DCA 6
have been sized based primatily ona uniformly
distributed ftoor live load of 40 psfand a dead load of 10
pst (table footnotes specify where other point loads have
been considered). Ifa deck is not prone to sliding or

American Wood Council



drifting snow, the criteria in DCA 6 can be
conservatively applied to a deck with a uniformly
distributed snow load of 40 psfand a 10 psf dead load.

10. Section R507.1 of the IRC states that decks shall be
designed to resist lateral loads and that the design is
permiited to be per IRC Section 507.2.4. The IRC
currently does not state the design lateral loads for
decks, but it does provide an approved design, which
DCA 6 incorporates.

11. JRC R703.4(5) requires attachment of flashing
“_ . Where exterior porches, decks, or stairs attach to a

wall or floor assembly of wood-frame construciion.”
Aluminum flashing should not be used if it will be in
contact with treated lumber, Lumber treated with certain®
preservatives contain copper and will corrode aluminum
flashing as well as ferrous mefals.

12. IRC R110.1 Use and occupancy states: “A building
or structure shall not be used or occupied...until the
building official has issued a certificate of occupancy... 2

13. See Commentary for Alternative Methods and
Maferials.

DECKING REQUIREMENTS _

The American Lumber Standard Committee (ATSC)
Policy for Evaluation of Recommended Spans for Span
Rated Decking Products (ALSC Decking Policy)
provides a uniform method for assessing span-rated
decking products which are produced from many
different species of waod, and graded under several
different grading standards. This ALSC policy covers
specific products classified by size of decking and are
assigned a recommended span of usually 16" or 24",
This policy is not intended to be vsed for the assessment
or approval of decking spans in excess of 24", The range
of current grading rule specifications and species
requires the establishment of a uniform common
analytical procedure for assessing the appropriateness of
these products relative to the recommended spans. This
ALSC policy establishes this uniform analytical
procedure.

The analysis for maximum span rating assumes the
following design conditions:
1. Span — Two-span continuous with load applied to
only one span.
9. Seasoning — Green use condition assumed fo be
greater than 19%MC.
3. Deflection Limit — Deflection under design loads
using calculated average allowable modulus of
elasticity shall not exceed L/180.

T.oad Conditions — Allowable span analysis includes the

following two toad conditions with load applied on one

span of a two-span continuous beam:
a. Uniform Load — the caleulated maximuin
allowable fiber stress in bending dexived from 4STAL
D2555 and D245, or the In-grade test procedures of
ALSC Decking Policy, Annex 1 equals or excecds
the stress induced by a 70 psf uniform load on the
recommended span. The analysis assuues normal
load duration.
b. Point Load —the calculated maximum allowable
fiber stress in bending derived from ASTM D2555
and D245, or the In-grade test procedures of ALSC
Decking Policy, Annex 1 equals or exceeds the
siress induced by a 220 pound point load applied at
the midpoint of one span. The analysis assumes 7-
day load duration.

See Commentary for Alternafive Methods and
Materials for decking materials not covered by the
ALSC policy. In addition, alternate decking materials
and/or use of alternate methods of fastening decking to
joists has a critical impact on the resistance of lateral
loads. Equivalent strength and stiffness developed by
alternative materials and fastening methods is important
to ensure adequate lateral capacity.

JOIST SIZE

Span calculations in Table 2 assume a 40 psf live load,
10 psf dead load, L/360 deflection limit for simple
spans, No. 2 grade lumber, and wet service conditions,
Overhang (cantilevers) calculations assume 1./180
cantilever deflection with a 220 Ibs point load (same as
used for span rated decking), No. 2 grade Jumber, and
wet service conditions.

The format of Table 2 changed for DCA 6-15. An
allowable simple span is given, and then an allowable
overhang for that span is caleulated. The calculated
allowable overhang is limited by the governing bending
moment, deflection caused by the 220 Ibs point load, or
by a maximum cantilever span of one fourth of the back
span (L/4). The 220 Ibs point load always produces a
farger moment and deflection than the uniform load. See
Table (2 which indicates where deflection controls
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overhang length, The new format was adopted in the
2018 IRC, so spans shown in DCA 6-15 are slightly
different than 2015 earlier versions of the IRC.

Joist spans are based on lumber size and joist spacing,
The span of a joist is measured from the face of bearing
at one end of the joist to the face of bearing at the other
end of the joist and does not include the length of the
overhangs. This method of measuring the “clear” span is
for ease of construction and is commonly used by
builders; however, it differs from standard engineering
practice, where span is defined as the distance between
centers of required bearing, as in the 2015 NDS. To align
the two differing definitions, 3" was subtracted from
each allowable span in Table 2. to account for the
difference between tabulating clear span and engineered
span.

Joist spans are fimited to a maximum of 18'-0" to ensure
appropriate design of beams and footings. If longer joist
spans are designed, joist hangers, beams, posts, and
footings will have to be analyzed to ensure appropriate
load path. See the span calculator at www.awe.org for
simple span conditions without overhangs, however
spans shall not exceed 18'-0" when used in conjunction
with DCA 6.

Joist spans can cantilever past the joist bearing centerline
up to Lo or L/4 as shown in Figure 1A and Figure 2, or
the joists may atlach to only one side of the beam with
joist hangers as shown in Figures 1B, DCA 6 beam,
column, and footing tables assume that joists are only
framed from one side of the beam, so allowing joists to
span from opposite sides of the beam without
appropriate design consideration could potentially lead
to a condition where beam, column, and footing
capacities are exceeded.

Incising factors are used for refractory species including
Douglas Fir-Larch, Hem-Fir, and Spruce-Pine-Fir. Hem-
Fir spans conirol for these three species combinations.
Ponderosa Pine and Red Pine were sized using Northern
Species design values except that the incising factor was
not applied since Ponderosa Pine and Red Pine are not
incised when treated. Since incising is not necessary for
naturally durable wood {(heartwood of the following
species: decay-resistant Redwood and Cedats ~ corner
sapwood is permitted if 90 percent or more of the width
of each side on which it oceurs is heartwood), Redwood
and Western Cedar ave also not incised. Since Ponderosa
Pine, Red Pine, Redwood, and Western Cedar have
comparable design values, Northern Species design
values are used to calculate the controlling spans for
these four species combinations.

Table C2. Conditions Where Deflection Controls

Overhang Length®.

Joist Spacing (o.c.)

12¢ 16" 24"
Species Size | Allowable Overhang®(Lo)
26° | 40" A1 423"
o8 | ALA0r 20 24

Southern Pine

3| —'1" _.'_.:.:3|-_.4..5u_: ! 2| - 1011

2x10 _ _

2x12 | 4'-6" 4-2"  3-4"

Doualas i ox68 |01t A0t 1ha2Y
Larﬂg?l—?:mjiiir, 2x8 S B ! ?,‘ ,2, _'2,','
Spruce-Pine-Fir 2x10 AL A b 3-204 2-9
2x12 4] 31 3.9

Redwood, 2x6° p 010t 0 AT

Western Cedars, 2x8 | ALY
Ponderosa Pine®, 2x10 | ] 2-8"
Red Pine® 2%12 3"

* Shading indicates overhang is deflection controlled. See Table 2 for footnotes.

American Wood Council




REAM SIZE & ASSEMBLY REQUIREMENTS
Deck bean spans ate in accordance with Table 3 and can
extend past the post centerline up to Lyp/4 as shown in
Figure 3. Beams are sized based on reaciion load from
joists within the span limits shown in Table 2. Joists are
assumned to span from one side only; therefore, joists
shall not be attached to opposite sides of the same beam.
Allowing joists to span from opposite sides of the beam
without appropriate consideration could potentially lead
10 a condition where beam capacity is exceeded.

With appropriate assamptions, Table 3 could be used to
size beams with joists spanning from both sides. Since
tabulated values for beams assume beams support clear
span joists with overhangs, using 2 times the joist span
for cases where joists span symmetrically (equal joist
spans) from opposite sides is acceptable. For example,
assume {here are §'-0" joists spanning from opposite
sides of the same beam. The columu in Table 3 labeled
for 160" joist spans can be used to size a beam in this
case. A similar procedure is required for designing
columns and footing sizes.

Douglas Fir-Larch, Hem-Fir and Spruce-Pine-Fir
(refractory species) are combined with Redwood and
Western Cedars (naturally durable species). Even
though design values for these naturally durable species

are lower than design values for these refractory species,
the incising factors applied to strength and stiffness
values of refractory species offset the differences.
Therefore, span differences are minimal. Additionally,
Ponderosa Pine and Red Pine were sized using Northern
Species design values except that the ineising factor was
not applied since Ponderosa Pive and Red Pine are not
incised when treated. Therefore, design values for the
Northern Species combination (includes Ponderosa Pine
and Red Pine) atc used to calculate spans for all of these
species.

Glued laminated timber beams in deck applications are
required to be of naturally durable species or
preservatively treated in accordance with AWPA UL
When oil-borne preservatives are used, the glued
[aminated timber. industry recomimnends that the NDS wet
service factor (Cy) not be used in this speoific outdoor
application; therefore, all glued laminated timber beams
have been designed using design values based on dty
service conditions. The adjustment factor of 0.89 jn
Table 3B, footnole 1, is based on the square root of the
wet service adjustment factor of 0.8 for bending design
values as specified in the NDS Supplement for glued
laminated timber.

DECK FRAMING PLAN

A framing plan shows the layout of the primary
structural system. Examples of structural elements
include: joists, beams, ledger board, posts, footings,
stringers, treads, and the type, size, and spacing of ledger
boatd fasteness. Figure CS shows an example of a
typical deck framing plan,

For resistance of lateral loads, the deck is assumed to act
as a diaphragm in an open-front structure. The decking,
when nailed to the joists and rim joist, acts as sheathing
in this diaphragm. '

Larger aspect ratios may be permitted where calculations
show that larger diaphragm defiections can be tolerated.
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Figure C5. Example of a Typical Deck Framing Plan.

Lumber species: Southern Fine (ses Table 1)
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JOIST-TO-BEAM CONNECTION

Joist-to-beam connections must be installed to handle
forces in several divections, Options 1 and 2 handle
gravity loads through beaving of the joist to the beam,
while Option 3 requires nails to resist these downward
loads. All three options have been evaluated to ensure

that an uplift load created by a 220 1bs point load at the
end of a cantilevered joist will be resisted.

Connector manufacturets regavd connectors with
missing fasteners as improper installations and only
support the product to be used with the type and number
of fasteners specified in the product literature.

JOIST HANGERS

The loads listed in the Table 3A ate derived from the
worst case condition for each joist size based on Table 2
(379 lbs, 483 lbs, 571 Ibs, and 675 lbs for Southern Pine
joists spaced at 24" o.c. for 2x6, 2x8, 2x10, and 2x12,
respectively).

Research has shown that joist hanger to ledger
connections resist lateral loads. When permiited by the
hanger manufacturer, the use of screws instead of nails
to attach hangers to the ledger can decrease the potential
for the joist to pull away from tire ledger.
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POST REQUIREMENTS

TRC section R407.3 specifies a minimum 4x4 (nominal)
wood column size; however, it would often be
overstressed in applications covered in this document.
Requiting a minimum 636 post in DCA 6 provides
adequate bearing for beams. If posts are intended fo
resist lateral load conditions, then posts need to be
designed per the NDS, An option of 8x8 nominal posts
allows for a deck height of up to 14' in all cases shown
in Table 4 footnote 5.

Prohibiting attachment of the beam to the sides of the
post with fasteners only (Figure 9) ensures wood-to-
wood bearing, Design of fastenexs for wet-service
conditions requires fairly significant capacity reductions
and should be evaluated by a design professional.

For 3-ply 2-inch nominal beams, a post cap is required
since the remaining cross section at the post notch would
not be sufficient to provide adequate commection of the
beam to the cotumn. The connector shown in Figure 8B
is readily available with corrosion protection and offers
uplift and lateral load resistance.

Provisions for Alternative Methods and Materials
atlow for other post sizes and post-to-beam connections
if approved by the building official. For example, in
order to use a 4x4 post, a post cap connection as shown
in Figure 8B would be required. There is not enough
cross sectional atea in a 4x4 to permit the let-in notch
detail as shown in Figure 8A. Connector hardware for a
4x4 post is generally limited to suppott of 2-ply 2 inch
nominal or 4 inch nominal beams. Certain post caps may
be adjusted to fit a 3-ply 2 inch nominal member onto a
4x4 post, but must be special ordered. Contact a
connector manufacturer to determine if there are
solutions for connecting a single 3 inch nominal member
onto a 4x4 post. See Table C4A: 4x4 Post Heighs.

Diagonal bracing can confribute to the stiffhess of the
deck and, therefore, cause additional lateral loads on the
posts. Since center posis receive more vertical load than
corner posts, additional lateral load can cause overstress.
For this reason, Figure 10 does not show the use of
diagonal bracing on center posts.

The lateral force applied to corner posts is based on the
capacity of the contection at the brace. Therefore, the
fisll capacity of the brace connection is assumed to be
developed and applied 2 feet below the beam.

Table C4A. No. 2 Grade 4x4 Maximum Post Heights.

Post Heights'
0 o

e . | 8 g
G| o [8elas5| =8 ¢ ® @
el v |S5lo5|v8| 5|58
© o o) 347 O g .80
0 = n 4] ] s 2o
a & 2
g 5

<10" 4 2 3 4' 3

g' | <14’ 3 2' 2' 3 2!

<18’ 2 2' 2' 2' 2

<10’ 3 2! 2' 4 2

g (<4 | 2 | 2 [ 2 | 3| 2

<18' 2! 2 2' 2' 2

<10 3 2 2' 3 2

10" | <14 2 2 2' 2 2

<18’ 2 2' 2 2 2

<10’ 2' 20 | 2 2' 2

12' | <14' 2! 2' 2! 2' 2

<18' 2' 2 | 2 2' 2

<10 2' 2 2' 2! 2'

14" | <14’ 2 2 2 2 2
<18’ 2! 2! 2' 2' NP,

<10 2 2 2 2' 2

i6' | <14 2 2! 2! 2! 2
<18 2 2 2! 2' NP

<10' 2' 2' 2' 2! 2

18' | <14 2 2' 2' 2 NP
<18’ 2! 2' NP 2 NP

1. Assurmes 40 psflive load, 10 psf dead load, Lef4 and 1,/4
overhangs, No 2. grade and wei service conditions.

2. Inclsing assumed for Douglas Fir-Larch, Hem-Fir, and Spruce-Pine-
Fls.

FOOTINGS

Footing sizes are based o the assumptions of 1,500 psf
soil bearing capacity and 2,500 psi compressive strength
of concrete which are the minimum values based on IRC
Tables R401.4.1 and R402.2. Sec Table C4B for footing
sizes with higher soil bearing capacities, A concrete
weight of 150 pefis also assumed, which makes solving

for thé footing size an iterative process. The following
equations may be used to size footings for other
assumptions (see Figure C12):
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Post load (Ibs):
R= SO(r——LI"iSt + L
2

or

R = 50(%& + LJoist Qverhang J(L Beam ) + 150

where: L units are in feet and B, D, and T are in inches.

Square footing (in.): B=12 (—M
\] so;lcapacxty)

Toist Overhang ](LBeam )+ 150 1728

BT

aD*T
6912

R
Round footing (in): D =12 ?Tﬁ—mﬁ
\} soil capacity jt

Figure C12. Footing Dimensions and Variables.

e

55”

\*\ BorD

N
orD)—5.5
~ Footing thickness (in): T>P, Tz&%‘g
Table C4B, Footing Sizes for Higher Soil Bearing Capacities.
2000 psf 2500 psf 3000 psf
a ]
sldleg | 2 2 | 2 2 | 2
Sl §l$5| 8 |o8|%8| % |=28/88| 8 |2 8
Gl a |88 & |geles| & |&g|Le| & |§ g
el % |s5| ¢ |8%5|vs| ¢ |3% sE| ¢ |3%
a1 s 58 S e | 54 s el 5h g &
[s] o Q o O o
24 ] (14 ] 14 N
0| 15 | 19xia | 6" | 14" [t12xi2"| &' | 12" | 11'xi1') 6
& (<14 | 18" |16'xi6" | 7° | 16" | 14x14" | e' | 15" | 18'x13"| &
e | 20" |1e'xis"| & | 18" [1e'x1e"| 7* | 16" | 15"'x16"] €
0 | 17 155" | & | 16" | 1414 | 6" | 14" | 13'x13"| €
g [ | 21" |1gxie" | 8° | 18" | 16"x1e"| 7" | 47" |16%15"| &
g | 237 |21t ] o | 21" |i8x1s'| 8" | 19" |17xI7"] T
20 [ 190 |17t | 7 | i7" [ 15°x15" [ 6" | 16" | 14'xi4"| &
10 [=14 | 220 [21%2t"| O | 20" [18'xig"| 8" | 19" |77} 7
<ig | 26" | 23'xz3' | 11" | 23" |othed"| 9" | 21" |19'x19"| 8
0| 20" |d9xior) 8" | 19" [A7%i7v] 7' | 7" | 18%15| €
12 (=18 | 257 |22'we2" | 10" | 22" |20"%20"| 9" | 20" |18%i8"| &
<ig | 29" |26'x26" | 12" | 26" |28%23" | 11" | 23" |21™21"| 9
S| 23 |20wel| 9 | 20" |18'%ig"| 8" | 19" [17x17"] 7
e [Sia | 277 |aa'xea™| 41" | 24" [ 222" | 10" | 22" | 20°x20" ) 9
<18 | ai" |og'xes" | 13" | 28" | 244" | 12° | 26" |22"e2"| 107
S0 | 25" 2222 | d0° | 22" |49xig"| 9" | 20" |i8'x18"] &
16 [t | 29" | 26'x26" | 12" | 26" |23%2s"| 11" | 24" |2i"xet”) 107
<18 | 33" | 30'x30" | 14" | 30" |26"x26"| 13" | 27" |24™x24"| 117
0 | 26 2323 | 11" | 23" |2d%2t"| 9" | 21" |19'x19"| &
18' [aa | 31" | 2aaen | 13" | 28" |24™eda"| 12" | 25" |22'22"| 10"
| [ =8| 36" [saxe2") 16" | 31" 28"x28" | 13" | 28" |25"x25"| 12"
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Footnote 2 of Table 4 allows for the footing thickness
and size to be reduced for corner posts since the
tabulated values assume cenier posts, which resist more
vertical load. The factor is 0.9 because of additional load
applied from the diagonal (knee) brace.

Coordinating the footing thickness with post base and
anchor requirements means etisuring that post anchor
length does not exceed the thickness of the footing.

Additional footing options were added to the 2012
version of DCA 6 Figure 12. One allows for & 127
diameter concrete stem to reduce the amount of concrete
required, The second provides an option for a fuily
embedded post in concrete with a gravel base to allow
for water drainage. However, note that when the
embedded post option is used to resist lateral loads, the
post must be designed per the NDS.

LEDGER ATTACHMENT REQUIREMENTS
Fastener spacing requirements in Table 5 are based on
2015 IRC R507.2.1, which is based on testing at Virginia
Tech and Washington State University (Carradine et al.,
2006). Testing was conducted for three common deck
ledger consiructions using 12" diameter lag screws and
bolts. In the tests, two types of band joist materials were
used: 2x10 Spruce-Pine-Fir (SPF) lumber and 1-inch-
thick Douglas-Fir (DF) laminated veneer lumber (LVL)
rim board. SPF has a relatively low specific gravity of G
= (.42, so other denser species groupings (e.g., Hem-Fir,
Douglas-Fir-Larch, and Southern Pine) can be
conservatively substituted. Thicker I.VL products with
equivalent specific gravities of 0.50 or greater can be
conservatively substituted for the LVL band joist
material tested, In addition, manufactures of EWP rim
boards may publish capacity and spacing requirement
for their rim boards that can be used when designing
attachment of ledgers to rit boards.

According to JRC R311.3.1, the distance from the top of
the threshold to the top of deck boards camnot exceed
1141, If a door does not swing over the landing or deck,
the step-down can be up to 734", The ledger can be
lowered for improved drainage, subject to meeting
maximun step-down heights for accessibility and means
of egress, edge distance and spacing requirements, and
shear design at connection requirements of NDS
3.4.3.3(a).

The basis for edge distances and spacing between rows
(Pigure 19) is NDS Tables 11.5.1C and 11.5.1D,
respectively, for perpendicular to grain conditions. Per
NDS Table 11.5.1C, edge distance is 4D (where D is
fastener diameter) for the loaded edge. For 12" diameter
bolts, 4D = 2" edge distance.

Per NDS Table 11.5.1D, spacing between rows is based
on the & /d ratio of the fastener. For a 14" ledger and rim
board, £ /d = 1¥4" /14" = 3 and the minimum spacing is
(5¢+ 10D) / 8 = 11" — this is rounded up to 134", Per
11.5.1.3 of the NDS, the maximum spacing between
fasteners is 5". This requirement is based on potential
shrinkage of the ledger which could create tension

perpendicular fo grain stresses if the outer edges of the
ledger are constrained by bolts.

The requitement for minimum distance between the top
of the ledger and the bottom row of fasteners (Figure 19)
is based on NDS 3.4.3.3(a) for shear designat
connections. When the connection is less than five times
the depth, 5d, of the bending member from its end, the
adjusted design shear is caleulated as follows:

c T2, P
v {ga b.da][ﬂ

Solving for d. yields the following:
di=3V.d*/ (2 Fyb)

Assuming a Hem-Fit No. 2 ledger, the reference
harizontal shear design value, B, = 150 psi. The adjusted
shear design value, F',, is based on a wet service factor,
Ci = 0.97, and incising factor, C; = 0.80. The maximum
allowable lateral design value of 725 Ibs for 4" bolts and
385 Ibs for 14" lag screws - is based on testing at
Virginia Tech and Washington State University
(Carradine et al., 2006). Spacing calculations assume
that bolts or lag screws at the end of the ledger have half
the tributary area of interior bolts or lag screws and that
the shear at interior bolts or lag screws is half of the
inferior bolt or lag screw reaction. Therefors, the
minimum value of d. is caleulated assuming V: equals
one-half of the allowable lateral design value for the 2"
bolts (725/2 Ibs) or 14" lag screws (385/2 1bs). Resulting
values of d ate as follows:

%" bolts %M lags
2x8  do= 547" d.=4.43"
2x10  d.=6.43" d.=5.21"
2x12  d,=7.33" dy=5.9"

The problem with these effective depths is that a 2x8
ledger connected to a 2x8 band joist with bolts will not
work (see Figure C19).

Possible solutions for the 2x8 band joist include:
1) WNon-ledger deck.
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2) Require lag screws for 2x8 band joist and revise
required d, = 414" as shown in Figure 19.

3) Allow bolted connections for 2x8 band joist if
bolt spacing is reduced to the same as that for
lag screws (onty applies to 14" bolts without
stacked washers as shown in Table C5) as
shown in Figure 19.

4) Reduce bolt spacing requirements for 2x8 ledger
to 2x8 band joist. When d, = 4.5", V=202 lbs,
and the back-calculated adjustment factor is
0.56. Based on Table 2, the maximum joist span
for a 2x8 is 10'-G". This resulfs in revised
spacing for %" bolts as shown in Table CS5.

To achieve the minimum spacing requirements noted
above, a nominal 2x8 ledger is required even if the deck
jolsts are 2x6’s.

Table C5. Revised Boit Spacing Requirements
for 2x8 Ledgers to 2x8 Band Joists.

Joist Span
0" & |[61"1t0 |81"to (101" 1o
less g'-o" 100" [12-0"

| 2!! bolt 32" 24“ 19!1 .1 6!!

1/‘2" bO]t wlth %" 1E] " 113 1¥
stacked washers 27 20 16 13

Continuous flashing is required as shown in Figure 14 to
prevent water intrusion behind the ledger. One
alternative to this detail would be continuous flashing,
with a drip edge; however, this would be labor intensive
because the flashing would require notching at every
deck joist location.

Connection of ledgers to existing empfy or hollow
masonty cell blocks (Figure 15) is generally not practical
because most manufacturers of concrete block anchors
do not publish allowable shear values for a ledger
connected to empty hollow masonry block of unknown
compression and breakout strength. Due to the
uncertainty and lack of test data for this application, use
of a non-ledger deck is recommended (see Figure 21).

3}*1%2" decking ——
314’ dOT'1
2 min_\_':‘ A' o
o ] 4-1/2" <'5-142"
5" max. & 1-5/8" min. NG
o mind
2}-({3,&)-’;1.1163'C5i8‘i-—§g ﬁ

2x8 Jedger——

Figure C19. Edge Distance and Spacing
Requirements for 2x8 Band Joist and 2x38
Ledaer.

NON-LEDGER DECKS — FOR RESISTING
VERTICAL LOADS

The provisions of DCA 6 assume that the primary
structure is used for lateral stability. A non-ledger deck,
as defined in this document, is vertically independent of

the primary structure but still relies on the primaty
structure to resist lateral loads; whereas, a free-standing
deck is both vertically and laterally independent.

DECK LATERAL LOADS

Ttemy 10 of DCA 6 Minimum Requirements &
Limitations states that the document does not address
lateral stability issues beyond those addressed in Section
R507.2.4 of the IRC.

JRC R507.1 requires auchorage of the deck to the
primary structure to resist lateral loads. Further, the IRC
includes hold-down tension devices as a prescriptive
means to achieve compliance with the lateral load -
connection requirements without requiring engineering,
See IRC Section R507.2.4. Figure R507.2.3(2) was
added to the IRC in the 2015 edition, but equivalent
performance to the existing prescriptive solution has not
been demonstrated. Consequently, two 1500 Ibs capacity

tension devices are still shown in DCA 6. In lieu of the
prescriptive hold-down tension devices specified, an
alternate engineered or approved connection detail
would be required,

Where deck joists ate perpendicular to the house floor
joists, blocking between house joists and boundary
nailing of the house floor diaphragm to the blocking is
required for the installation of hold-down tension
devices.

For connecting the hold down tension devices to I-joists,
a detail recommended by the Wood I-Joist Manufactures
Association and similar to Figure R507.2.3(1) of the
IRC, is provided,
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For non-ledger decks, Figures 22 and 23 prescribe three
methods of transferring lateral loads from deck joists to
the rim board: joist hangers (as shown), blacking, or use
of framing angles, This connection is to transfer forces
acting pavallel to the house. A connection equal to the
diaphragm capacity of single layer diagonal boards, or
approximately 300 plf, is required.

Diagonal (knee) bracing is commonly vsed on decks to
help resist lateral forces and provide increased stiffiess;

however, the IRC does not prescfihe diagonal bracing,
Sec Post Requirements for more on the implications of
diagonal bracing,

Figures 22 and 23 show nailing from above through
floor sheathing and into floor joists or blecking between
floor joists of the house. An equivalent connection from
underneath is permissible using framing angles and short
fasteners to peneirate into the floor sheathing,

GUARD REQUIREMENTS

Figure 24 requires that openings not allow the passage of
a 4" diameter sphere. However, it does not address
openings underneath a fixed deck bench used in place of
guards. All openings, including those underneath
benches used in place of guards, shall not allow the
passage of a 4" diameter sphere.

Additionally, if fixed seating is adjacent to guards, the
guard height should be measured from tlie seat vather
than the deck swiface. While 2015 IRC Section R312.1.2
allows for the guard height to be measured from the
walking surface, DCA 6 requires measurement from
fixed seating as a best practice. This will help minimize

exposuie to falls over the top of the guard due to
individuals standing on deck seats. -

IRC Table R301.5 requires guard in-fill components (all
those except the handrail), balusters, and panel fillers to
be designed to withstand a horizontally applied normal
load of 50 pounds on an area equal to 1 square foot, This
load need not be assimed to act concurrently with any
other live load requirement. Baluster connection
requirements shown in Figure 24 have been designed to
resist that foad.

GUARD POST ATTACHMENTS FOR REQUIRED
GUARDS

Both the IRC and Infernational Building Code (IBC)
specify that guardrails and handrails be capable of
resisting a minimum concenirated Jive load of 200 Ibs
applied in any direction for required guard rails (See JRC
R312.1). Commonly used residential guardrail post
connections were laboratory tested at the required load
level for a code-conforming assembly per the JBC
(Loferski et al., 2006). A commercially available
connector, typically used in shear wall constiuction, was
tested in a post-to-deck residential guardrail assembly.
The connection passed a foad test based on code
provisions for a “fested assembly.” Connection details in
Eigures 25 and 26 reflect these test results.

A minimum requirement of 1,800 Ibs for the hold-down
comector ensures adequate capacity (Loferski et al.,
2005) for a 36" maximum rail height. A higher rail
height requires design of a higher capacity connector.
Manufacturers’” tabulated values for hold-down
connectors typically include a load duration (Cp)
increase of 60% since connectors for shear walls are
used to resist wind and seismic [oads. The 200 lbs
concentrated load requirement for guard rails is assumed
to be a 10 mimute foad duration (e.g. it would notsec a
maximum 200 1bs outward load for more than 10
minutes cumulatively in its lifetime). Therefore, Cp=1.6
is used for hold-downs in this application.

This section requires deck guard posts to be at least 4x4
nominal with a reference bending design value not less
than 1,100 psi to ensure sefficient bending stress in the
post. Assuming the lever arm is 39.5" (36" + 114" deck
board + 2" edge distance), the bending moment is 39.5"
% 200 Ibs = 7,900 in-lbs, Bending stress, T, is calcnlated

3 b’
as follows:
M/Suxy =7,900 in-lbs / 7.146 in” = 1,106 psi.

No. 2 grades of all Table 2 species meet this requirement
with the following assumptions. The adjusted bending
design value, F'y, is based on a wet service factor, Cy =
0.85, and ineising factor, C; = 0.80 (Douglas Fir-Larch,
Hem-Fir, Spruce-Pine-Fir). A load duration factor, Cp =
1.6, is assumed for consistency with the hold-down
device used to connect the guard to the joist,

Figures 25 and 26 show minimum and maximum
spacing requirements for bolts in deck joists and deck
rim boaids. The 5" maximum spacing is per NDS
11.5.1.3. This requirement is based on potential
shrinkage of the joist or rim board which could create
tension perpendicular to grain siresses if the outer edges
of the deck joist or rim are constrained by bolts. To
achieve the minimum spacing requirements, a nominal
2x8 or wider (deeper) outside joist or rim board is
required.
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STAIR REQUIREMENTS

Figure 29 shows 5/4 boards spanning 18" or less. As
noted under DECKING REQUIREMENTS
commentary, specific products classified by size as
decking are usually assigned a recommended span of 16"
or 24",

Additionally, IRC Table R301.5 fooinote (c) requires a
300 lbs concentrated load check on stair treads, Analysis
revealed that 2x8 No. 2 Southern Pine works for a 344"
span (36" minus %" bearing at each end) when the 300

Ibs is distributed across 2 inches (e.g. 150 pli), based on
1./288 deflection criteria (ICC ES Acceptance Criteria
174 yequites '/¢" deflection limit: 36"/'/¢" = 288). No
species will calculate for that span using 2x6 No. 2
grade,

Solid stringers were analyzed as simple span beams
using the horizontal span not the actual stringer fength.
Cut stringers were analyzed with 5.1" depth which is
based on 7.75:10 rise to run ratio. A size factor, Cy, of
1.0 is used since 2x12 is the size basis.

STAIR FOOTING REQUIREMENTS

Stair stringers should be supported by beating at the end
where the stairway meets grade. The detail shown
assumes a 40 psf live load and 10 psf dead load overa
tributary area of 18" and one-half of the maximum span
of 13'-3" permitted for solid stringers. This calculates to
500 Ibs. For Southern Pine, seven #8 wood screws
would be required. Northern Species would require

eleven #8 wood screws (16d box or common threaded
nails would be comparable), : :

‘While bolts are sometimes used for this detail, proximity
to the end of the stringer could lead to splitting of the
stringer — cspecially cut stringers. The 2x4 bearing block
alleviates this situation. However, in addition to the
bearing block, bolts would also be required to provide
lateral support if a guard post is used.

FRAMING AT CHIMNEY OR BAY WINDOW
JRC R502.10 on framing of openings states: “Openings
in floor framing shall be framed with a header and
trimmer joists. Where the header joist span does not
exceed 4 feet, the header joist may be a single member
the same size as the floor joist. Single trimmer joists
shall be used to carry a single header joist that is located
within 3feet of the trimmer joist bearing. Where the
header joist span exceeds 4 feet, the trimmer joists and
the header joist shall be doubled and of sufficient cross
section to support the floor joists framing into the
header.”

Trimmer Joist Size and Span Limited by Concentrated
Load from the Header

Where the header fiames into the trimmer joist, a
concentrated Joad is created. This condition was
evaluated assuming one ply of a double trimmer joist
carries the uniform load and one ply carries the point
foad from a 6' header, The analysis revealed that the
distance from the end of the trimmer joist to the point
where the header frames into it — designated as
dimension “a” — must be limited. The maximum distance
was calculated based on joist spans givenin Table 2. A
maximum distance of a= 3' was chosen to cover
common framing conditions. Triple irimmer joists arc
required on each side of the header if joist spacing is 12"
or 16" o.c., or if the trimmer joist span exceeds 8'-6";

[{99%} 201

otherwise a double trimmer joist is permiited. If “a” is

less than that shown in Table C7a, a double trimmer joist
is also permitted.

Bending and shear were checked fo determine the
reduction in a double triminer joist span when carrying a
6" header. For a simple span beam, with a concentrated
load offset firom the center, maximum moment is
caleulated as Pab/Ly and maximum shear is calculated as
Pb/Ly, where P is the concentrated load based on the
tributary avea carried by the header, b= Ly —a, and Ly s
the trimmer joist span.

Moment controlled for this analysis in determining amax.
While shear was evaluated, the NDS permits the shear
{oad 1o be reduced within a distance “d” (equal to the
joist depth) from the end of the joist. With. that
teduction, shear did not control any of the spans
evaluated.
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Table C7a. Maximum Distance “a” from Trimmer
Joist End to a Point where a 6' {eader Frames into
a 2-ply Trimmer Jolst.

Table C7b. Maximum Trimmer Joist Span (LJ) Based
on Distance “a” from the Trimmer Joist End io the
Point where the Header Frames info the Trimmer,1#

Ledger Species _ Size a=1"a=2 a=3
ox8®  5-9' 75 LE-A1

Southern Pine  2x10 | 9.2 A0 44" A2-T" |
%12 9S5 A1 42107

Douglas Fir- ~_2x8° __ 4-6 -0 7-6
Larch, Hem-Fir, 2xi0 &-10'_ 8-6 R

SprucePineFit “gia _7-0' | 8-9°  A0-A" |

Species Trimmer Size 8max

2-2x8 15"

. 2-2x8 i7"

Southern Pine 59510 19"

2-2x12 25"

2-2x6 1"

Douglas Fir-Larch, Hem- 2-2%8 14"

Fir, SPF! 2-2x10 18"

2-2x12 19"

Redwood, Western g_?;g :ig‘

Cedars, Ponderosa Pine?, 55 15 15"
Red Pine? X

2-2x12 18"

1. Inclsing assumed for Douglas Fir-Larch, Hem-Fir, and
Spruce-Pine-Fir.

2. Deslgn values based on Morthemn Specles with no incising
assumed.

The trimmer hanger capacities listed in Table 7 are based
on Southern Pine joist spans at 12 o.c. or 16" 0.c.
spacing (whichever controls). The reaction is a
combination of the concentrated header load Pb/Ls and
the tributary uniform load between the tiimmer and the
next adjacent joist. Another way of tabulating trimmer
hanger capacities is shown in Table C7¢ based on
trimmer spans. Table C7¢ is based on the header framing
into the trimmer at 1' (a=1', see Figure 35). Table C7¢
will be conservative for larger protrusions (larger “q”
values.) Linear interpolation of tabulated values is
permitted.

Trimmer Joist Span Limited by Concentrated Load on
the Ledger ' ]

Bolts or lag screws used to attach the trimmer hanger fo
the ledger ate requited to fully extend through the ledger
into the band joist or rim board. If a typical face
mounted hanger is installed where only nails are nsed to
attach the hanger to the ledger, the ledger would carry a
lavge portion of the load. Since a concentrated load
would be created on the ledger, it would be resisted by
the bolis at the end of the ledger. As discussed under
LEDGER ATTACHMENT REQUIREMENTS, the
provisions for minimum distance, de, between the top of
the ledger and the bottom row of fastenets (Figure 19) is
based on NDS 3.4.3.3(a) for shear design at connections.
Based on this analysis, trimmer joist lengths would need
to be limited to the maxinm trimmer joist spans shown
in Table C7b, regardless of the trimmer joist species or
number of plies. Since this analysis is based on a simple
span frimmer joist, a trimmer joist with an overhang of
up to Lyf4 would be conservative. The load on the end of
the cantilever would reduce the reaction at the ledger.

Ponderosa Pine®, 2xg8 4.3 5.0 7.
, Red Plne3, 2%10 & .5 g1 9"'8“—1{
Redwoad, — —‘
Woestern Cedar  2x12  &€-7" g-3" i:9-10"
1. Assumes & header span. See Figure 35 for header, trimmer,
and ledger framing details,
2. Incising assumed for Douglas Fir-Larch, Hem-Fir, and Spruce-
Pine-Fir.
3, Dasign values based on Northemn Specles with no inclsing
assumed. ’
4. Shading indicales where triple timmers are required. See text
for afternate 2-ply irimmer conditions.
5. Applies to 2x6 trimmer joist spans as well,

¥
i

Fable C7c. THmmer Joist Hanger Vertical Capacity
Based on Trimmer Span.
Trimmer Span Minimum Capagcity, ibs

8 660

10 - 860

12 1060

14' 1260

16' 1325

18 1430
Examples

1) Assumea2x10 Redwood joist spanning 12*-0" at

16" o.c. (per Table 2) framing around a 5' wide by 2-6"

deep chimney. Set a 6' header 3' from the end of the

trimnier joist. A triple trimmer joist is required since the

span exceeds 8'-6", If the trimmer hanger does not attach

through the ledger to the rim board or band joist, the

trimmer joist span is limited to 9-8" per T able C7b.

Several solutions exist:

- Reduce all joist spans to 9'-8".

- Ly/d=724-5" 50 Ly+ Ly4 = 121" total joist lengtly,
which would provide the same square footage.

- Place a post under the center of the header to reduce
the header span.

2) Assume a2x8 Western cedar joist spanning 80" at
24" o,c. (per Table 2) framing around a 5' wide by 1.5
deep bay window. Set a 6' header 2" from the end of the
trimmer joist. A double trimmer joist is permitted since
the spacing is 24" o.c. If the trimmer hanger does not
attach through the ledger to the rim board or band joist,
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the trimumer joist span is limited to 59" per Table C7b.

Several solutions exist:

- Reduce all joist spans to 5'-9™.

- Place a post under the center of the header to reduce
the header span.

- TIncrease joist size to 2x10 which will span 8-1" per
Table C7b.

3) Assume a2x12 Southern Pine joist spanning 18'-0"
at 12" o.c. (per Table 2) framing around a 5' wide by 1'-

6" deep bay window. Set a 6' header 2' from the end of

the trimmer joist, A double trimmer joist is permitted

since a = 24" which is less than ana. = 25" in Table C7a.

However, if the trimmer hanger does not attach through

ihe ledger to the rim board or band joist, the tritnmer

joist span is limited to 11-2" per Table C7b. Several

solutions exist:

- Reduce all joist spans to 112"

- Place a post under the center of the header to reduce
the header span.
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R317.1 Locaiion Reguiiad

Protection of wood and waod-based producis from decay shall be provided in the following locations
by the use of naturally durable wood or wood that is presetvative-freated in accordance with AWPA
U1 for the species, product, preservative and end use., Preservatives shall be listed in Section 4 of

AWPA U1.

1. Wood joists or the bottom of a wood structural floor when closer than 18 inches (457 mm) or wood
girders when closer than 12 inches (305 mm} to the exposed ground in crawl spaces or
Unexcavated area located within the periphery of the building foundation.

2. Wood framing members that rest on conereta or masenry exterior foundation walls and are less
than 8 inches (203 mm) fram the axposed ground.

3. Sills and sleepers on a concretes or masonry slab that is in direct contact with the ground unless
separated from such slab by an impervious molsture barrier.

4. The ends of woed girders entering exterior masonry or concrete walls having clearances of lass
than 112 inch (12.7 mm) on tops, sides and ends.

8. Woad siding, sheathing and wall framing on the exterior of a building having a clearance of less
than 8 inches (152 mm) from the ground or iess than 2 Inches (51 mm) measuied vertically

from congrete steps, porch slabs, patio slabs and similar horizontal surfaces exposed fo the
weather,

6. Wood structural members supporling moisture-permeable floors or roofs that are exposed to the
weather, such as concrete or masonry slabs, unless separated from such floors or roofs by an

fmpervious moisture barrier,

7. Wood furring strips or other waod framing members attached directly to the intetior of exterior
masonty walls or concrete walls below grade except where an approved vapor retarder is applied
between the wall and the furring strips or framing members,

R317.1.1 Field Treatment

Fleld-cut ends, notches and drilled holes of preservative-freated wood shall be freated in the
field in accordance with AWPRA M4,

R317.1.2 Ground Contact

All wood in contact with the ground, embedded In concrete In direct contact with the ground or
embedded in concrete exposed fo the weather that supports permanent structures intended
for human occupancy shall be approved pressure-preservative-treated wood suitable for
ground contact use, except that untreated wood used entirely below groundwater level or
continuously submerged in fresh water shall not be required to be pressure-preservative
treated.




R347.1.3 Geographical Areas

In geographical areas where experience has demonstrated a specific need,approved naturally
durable or pressure-preservative-treated wood shall be used for those portions of wood
members that form the structural supporis of buildings, balconies, porches or similar
permanent building appurtenances when those members are exposed to the weather without
adequate prolaction from a roof, eave, ovetitang or other covering that would prevent moisture
or water accumulation on the surface or at joints between members, Depending on local
experience, such members may include:

1. Horizontal members such as girders, joists and decking.
2. Vertical members such as posts, poles and columns.,
3. Both harizontal and vertical members.

R317.1.4 Wood Columns

Wood columns shall be approved wood of natural decay resistance orapproved pressure-
preservative-treated wood. :

Exceptions:

1. Columns exposed to the weather ar in basements where supported by concretes plers or
metal pedestals projecting 1 inch (25 mm) above a concretefloor or § inches (152 mm) above
exposed earth and the earth is covered by anapproved impervious moisture barrier.

2. Columns in enclosed crawl spaces or unexcavated areas located within the periphery of the
building whan supported by a concrefe pier or metal pedestal al a height more than 8 inches
(203 mm) from exposed earth and the earth is covered by an impervious mofsture barrier.

3. Deck posts supported by concrete piers or metal pedestals projecting not less than 1 inch
(25 mm) above a concrete floor or 6 inches (152 mm) abave exposed earth.

R317.1.5 Exposed Glued-Laminated Timbers

The portions of glued-laminated fimbers that form the structural supporis of a building or other
structure and are exposed to weather and not properly protected by a roof, eave or similar
covering shall be pressure treated with preservative, or be manufactured from naturally
durable or preservative-treated wood.

R317.2 Quality Marl

Lumber and plywood required to be pressure-preservative treated in accardance with Section
R318.1 shall bear the quality mark of an approved inspection agency that maintains continuing
supervision, testing and inspection over the quality of the product and that has been approved by an
accreditation body that complies with the requirements of the American Lumber Standard
Committee treated wood program.




R317.2.1 Required Inforination

The required quality mark on each piece of pressure-preservative-treated lumber or plywood
shall contain the following infarmation:

1. ldentification of the freating plant.

2. Type of preservative,

3. The minimum preservative retention.

4, End use for which the product was ireated.
5, Standard o which the product was treated.
8. ldentity of the approved inspection agency.
7. The designation "Dry," if applicable.

Exception: Quality marks on lumber less than 1 inch (25 mm) nominal thickness, or lumber
less than nominal 1 inch by 5 inches (25 mm by 127 mm) or 2 inches by 4 inches (51 mm by
102 mm) or lumber 36 inches {914 mm) or less in length shall be applied by stamping the
faces of exterior pieces ar by end labeling not less than 25 percent of the pleces of a bundled
unit,

R317.3 Fasteners and Connectors in Contact With Preservative-Treated and Fire-
Retardant-Treated Wood

Fasteners, including nuts and washers, and connectors in contact with preservalive-ireated wood
and fire-retardant-ireated wood shall be in accordance with this section. The coating weights for
zinc-coated fasteners shall be in accordance with ASTM A 153, Stainless steel driven fasteners shall
be in accordance with the material requiremnents of ASTM F16867.

R317.3.1 Fasteners for Preservative-Treated Wood

Fasteners, including nuts and washers, for preservative-treated wood shall be of hot-dipped,
zinc-coated galvanized steel, stainless steel, silicon bronze or copper. Goafing types and
weights for conhectors in contact with preservative-treated wood shall be in accordance with
the connector manufacturer's recommendations. In the absence of manufacturer's
recommendations, a minimum of ASTM A 853 type G185 Zinc-coated galvanized steal, or
equivalent, shall be used. ‘

Exceptions:
1. 1,-inch-diameter (12.7 mm) or greater steel bolts.

2. Fasteners other than nails and {imber rivets shall be permitted to be of mechanically
depaosited zinc-coated steel with coating weights in accordance with ASTM B 685, Class 55

minirum.

3. Plain carbon steel fasteners in SBX/DOT and zinc borate preservative-treated wood in an
interior, dry environment shall be permitted.




R317.3.2 Fastenings for Wood Foundations

Fastenings, including nuts and washers, for wood foundations shall be as required in AF&PA,;

R317.3.3 Fasteners for Fire-Retardant-Treated Wood Used in Exterior Applications
or Wet or Damp Locations

Fasteners, including nuts and washers, for fire-retardant-treated wood used in exterior
applications or wet or damp locations shall be of hot-dipped, zinc-coated galvanized steal,
stainless steel, silicon bronze or copper. Fasteners other than nails and timber rivets shall be
permitted to be of mechanically deposited zinc-coated steel with coating weights in
accordance with ASTM B 895, Class 55 minimum,

R317.3.4 Fasteners for Fire-Retardant-Treated Wood Used in Interior Applications

Fasteners, including nuts and washers, for fire-retardant-troated wood used in interior
locations shall be in accordance with the manufaciurer's recommendations, In the absence of
the manufacturer's recommendations, Section R317.3.3 shall apply.

R317.4 Plastic Composites

Plastic composite exterior deck boards, stair treads, guards and handrails containing wood,
celiulosic or other blodegradable materials shall comply with the requirements of Section R507.3.




